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PREFACE 
The objectives of the present study are to assess 
the levels of agricultural productivity and to examine the 
factors responsible for variations in Jammu and Kashmir 
State and to suggest means and v/ays for achieving optimum 
production/productivity from the land. The environmental 
conditions are quite different as compared to other states 
of India. The agricultural reforms and the application of 
technology have played a dominant role with the advent of 
nev/ agricultural strategy to enable the regions in raising 
agricultural production. But the levels of productivity 
and adoption of modern technology and agricultural reforms 
still remain, specially uneven and this phenomenon is 
also visible in Jammu and Kashmir State. 
The present work is an attempt to highlight the 
regional disparities in the level of agricultural producti-
vity is one of the Important region of the country. 
The present work is divided into six chapters. Chapter I 
deals with the physical environment in order to become fully 
acquainLed \;ith the environmental setup of the study area. 
Chapter II attempts to evaluate concepts of agricultural 
productivity. Chapter III is a summery of available existing 
literature relating to the measurement of agricultural pro-
ductivity. In this chapter, tiie author tried to find out 
tlie suitability of those methods which may be successfully 
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tested to find the agricultural productivity of the study 
area. Chapter IV is devoted to various environmental, 
institutional and Lechnological factors v/hich are mainly 
responsible for the differences in agricultural producti-
vity. Crop pi'oductivity per unit area, is the result 
partly of natui-^ al advantages of soil and climate, partly 
of farming efficiency. The high yield per unit of area 
can be obtained by the use of modern inputs such as, better 
seeds, chemical fertilizers, better implements, market and 
credit facilities. These are essential for devolutionized 
agriculture. The chapter dealing v/ith a theoritical form 
of the factors v;hich directly or indirectly insignificant 
influence the productivity. Chapter V deals v/ith the 
computation methodology applied and regional patterns 
emerged in agricultural productivity. 
Chapter VI is devoted to conclusion and summerizes 
the findings and other suggestions for increasing agricul-
tural productivity in the region. A 
U '^lA ,d\ '^ ^0 
(Z^'FAR/IQBAL KHAN) 
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INTRODUCTION 
1 
Increasinp^ a g r i c u l t u r a l p roduc t iv i ty i s one of the 
foremost task in d i f f e ren t regions of Ind i a . I n d i a ' s 
food product ion can be increased only by r a i s i n g the p ro -
d u c t i v i t y of the land. I t provides the most ready means 
of achieving the immediate increases y i e lds to keep pace 
v/ith food demand. The regions having lov/ and very low • 
p roduc t iv i ty pose the biggest challenge for the balanced 
a g r i c u l t u r a l growth. 
The concept of p roduc t iv i ty i s a r e l a t i v e term and 
cannot be un ive r sa l ly app l i cab le . The measurement of 
a g r i c u l t u r a l p roduc t iv i ty i s more complicated than in 
indus t ry and poses many problems of concept, d e f i n i t i o n 
and measurement. Sometimes i t i s t r ea ted to be synonyms 
oi e f f i c iency as ove ra l l e f fec t iveness of a productive 
u n i t , v/FiJlp in o t lierT. i t i s n r a t i o of ouipul to resoui-ces 
expended. Ijomc hove viewed produc t iv i ty as tlie o v e r a l l 
e f fec t iveness of a p roduc t iv i ty u n i t , be i t a p l a n t , farm 
o r company, v;hile some have confined the use of term p ro -
d u c t i v i t y to devote the r a t i o of output to the corresponding 
input of labour . But hov/evcr, a l l these apparent ly conf l i c t -
ing and d i f fe ren t i n t e r p r e t a t i o n s have one common cha rac t e r -
j s t i c i . e . , l a n d s a b i l i t y to produce more economically and 
e f f i c i e n t l y . Therefore, a g r i c u l t u r a l p roduc t iv i ty i s 
defined as the r a t i o oi ouinut to the input in r e l a t i o n to 
land, labour, c a p i t a l and ove ra l l resources employed in 
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a^r'i'^'Ulturc. But tiiere are t\/o basic problems co measure 
a g r i c u l t u r a l pror tuc t iv i ty . F i r s t l y , what should be the 
un i t aad nature oi measurement of ou tpu t . Secondly, 
output should be measured in r e l a t i o n to v/hat ? 
A!lthoup,h various un i t s iiave been used to measure the 
ou tpu t , the simplest and widely used i s to measure i t in 
Lornrj ol v/eJ ,iit which i s ])Ossil)le only \;iieu there i s a 
sinf^le comnodity otherwise iL \ ; i ] l c rea te problem to 
a j^i^ re^-^ate d i l l e r e n t a g r i c u l t u r a l products . i/laile foodgrains 
could be added, f r u i t vege tab les , sugarcane, f ib re crops , 
t e a e t c . Cannot be so added. Even among foodgrains t l iere 
i s d i f ference and a l l cannot Le t r ea ted at per v/ith one 
another . Therefore, Buck (1937), t r i e d to solve t h i s problem, 
by convert:n'-^ a l l the foode;rains in uni t of g ra in equivar 
1 atice in re]a>.ion to a staj)le food. But while a l l the 
foodfi;rains cnji be added a f t e r being convorced in to griun 
enuivaleuL, other edible l i k e o i l s e e d s , tea , coffee , f r u i t s , 
ve" ,e tables , e t c . cannot bo added so . Hence, the concept 
of c a l o r i e s as uni t of measurement of a g r i c u l t u r a l p roduc t i -
v i t y i s introduced in which a l l the ed ib les are converted 
i n to c a l o r i e s (Stamp, 196o). Consequently, the concept of 
Standard Nu t r i t i on Unit (SNU) was given by Stamp and l a t e r 
i t v/as applied and tes ted by severa l s cho la r s , Shafi , 196?, 
1972 and Chakravarty 1970). But t h i s does not help to 
solve the problem of the ai ' . r icul tural sec to r oecause a g r i -
c u l t u r a l products l i k e j u t e , co t ton , opium e t c , can-not be 
converted into calories. Therefore, the only alternative 
is to prices be taken to value the production or the same 
may be woi-lved out on farm harvest prices of the cojnmodit^ /; 
each has a definite significance and relevance. 
'-o* 
Tho second major problem in the measurement of a g r i -
c u l t u r a l p roduc t iv i ty i s vd-th land, labour and c a p i t a l 
e f f ec t iveness and overa l l resources employed in a g r i c u l t u r e , 
ilov;evor, i f p roduc t iv i ty i s to be measured takin/^ in to 
cons ide ra t ion per' unit of land, the problem wliich category 
of land should be considered the net sown area; gross 
cropped ar-ea, planted area or harvested area; i n t e n s i t y of 
cropping, i r r i g a t e d and un i r r iga ted a reas . Quality of land 
should also be taken into account while c a l c u l a t i n g and 
cornriarin^ tiic prndnot.i vJ ty of d i f fe ren t regiotis . Although 
v; iMou;j attoi:ipt;j Move been made while taicin/:; inco account 
difforoi i t bases , tiiey lack in one aspect O]' tlie o ther and 
ar'e not comparable and cannot be t rea ted as p e r f e c t . Hence, 
i t i s necessary to evolve the concept of a standaixi hec ta res 
v;hich takes into account a].l tnese var ious f a c t o r s . 
The measurement of p roduc t iv i ty in r e l a t i o n to labour 
and consequent upon populat ion dens i ty i s also complicated, 
Genera].ly i t i s expressed as the r a t i o of output to labour 
input needed to produce that ou tpu t . But tliere i s a se r ious 
problem of v/oi'king out the amount of vv^ ork and of labour 
employed e s p e c i a l l y in a subsis tence a g r i c u l t u r a l systems. 
4 
Iioreover, the qua] i tv of labour ( s k i l l e d or unsKilled) 
and the l eve l of mechanization also poses severa l problems 
of comparabi l i ty . However, according to the purpose of 
study and the data a v a i l a b l e , the labour input may be 
exT'iressed as the t o t a l number in labour force or as the 
number of man-hours worked in ag r i cu l t u r e in order to 
nsceT'toin the in tens i ty of labour . 
The c a p i t a l poses the conceptual problem in measuring 
i t s p r o d u c t i v i t y . As regards the fixed c a p i t a l , annual 
output due to compensation for the use of c a p i t a l stock i s 
r-olativf^ly minor imy^ortanco com])arod wi tli o ther major inputs 
groui'6, i . e . , land, labour and v/orkin^r c a p i t a l . Hence, work-
in'j ca iu ta ] i s most important par t of c a p i t a l in determining 
tlie protluc t i v i t y of t r a d i t i o n a l a g r i c u l t u r e . Agr icu l tu ra l 
j)r udiu. LiviLy can also be measured by accounting, tlie ove ra l l 
resources use(] in a g r i c u l t u r e . In such cases al l inputs 
i ticl uili 1);, Jalour-, land, Ijuildiu'^, iiachiner-y, f o i ^ t i l i z e r s , 
seeds e t c . are aggre[;ated and compared with gross output 
of the \/ijole s ec to r . 
however, whatever un i t and component i s taken for 
measurement of a g r i c u l t u r a l p roduc t i v i t y , the common conclu-
s ion i s tha t there i s considerable spat io- temporal v a r i a t i o n s 
i n i t because crop p roduc t iv i ty i s the function of var ious 
f a c t o r s including the pnysical ( r e l i e f , cl imate and s o i l 
f e r t i l i t y , and c e r t a i n o t h e r s ) , socio-economic ^size of 
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operc^tional holdinp.s, tenancy svsLem, occupat ional sLructure 
of the popula t ion , type of farming), and management and 
a v a i l a b l e technology (crop r o t a t i o n , i r r i g a t i o n , use of 
manures and f e r t i l i z e r s and mechanizat ion) . All these 
f ac to r s vary and highly dynamic in na tu re . The physica l 
J.ictoi-s are compnraLive] y sLatic in nature and play very 
important r o l e . I t i s more so, that in many areas of -deve-
loping coun t r i e s mechanization of a g r i c u l t u r e has not been 
on a measurable ex t en t . 
The present study aims at applying the t h e o r e t i c a l 
p o s t u l a t e s discussed to measure the s p a t i a l v a r i a t i o n s in 
a g r i c u l t u r a l p roduc t iv i ty in Jammu and Kashmir v/ith two 
po in t of times 1975-76 and 1935-86,, taking in to cons ide ra t ion 
the se lec ted crops of the S t a t e . The study iias been motivated 
l/y I \;f) pr-lniary coUiiMn:;; F i r . H v , lo juii.t^ss I he growtli in 
a/ ' :r icuiturn! p roduc t i v i t y , to i nves t i ga t e into the outcome 
o C the wiiolo /'-.ameat of changes engendered by t\\e process 
of development in the country; and secondly, to expla in 
aj'.ricul turai p roduc t iv i ty in r e l a t i o n to onvironraental, 
i n s t i t u t i o n a l and tecimological fac tors of tlie a rea . The 
study i s based on d i s t r i c t - v / i s e data co l iec ted from o f f i c i a l 
records of the Director-ate of Economics aud S t a t i s t i c s of 
Jammu and kashmir. The Sta te i i e s between 32*^27 and 37°5 
North l a t i t u d e s and 72°40 and 80°20 East longi tudes except 
Pakistfuj occupied Kashmir and cons i s i s of ten d i s t r i c t s in 
1975-76 v/hich increased to fourteen d i s t r i c t s during 1985-86, 
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'i'ho iJt.-'lo ;>; rol'.ciior; uvej' ,-iu :\rc:: of :''2P,2jG riq.Km. Accord-
ing to 1901 census, the Sla te comprised a popula t ion of 
59 ].akh v/itli an average deiisily of 59 pei'sons per sq.i^m* 
The Sta te i s e s s e n t i a l l y r u r a l in characcer and i t s economy 
i s raainly based on a g r i c u l t u r e . About 80 per cent of tlie 
S t a t e ' s populatiozi l i v e s in r u r a l areas out of v/hich 90 per 
ccTit depends d i r e c t l y or i n d i r e c t l y on ai'^ricultvaral p e r s u i t s 
for t h e i r l i v e l i h o o d . Besides, 51 per cent of the net S ta te 
domestic products i s cont r ibuted by t h i s s e c t o r . So the 
l e v e l s of ove ra l l dcvelopmexit i s d i r e c t l y l inked with the 
development of a g r i c u l t u r a l p r o d u c t i v i t y . The main th rus t 
i n the development of a g r i c u l t u r a l p roduc t i v i t y has been 
to increase the l eve l s of food product ion. 
In Jaminu and Kashmir, the c u l t i v a t i o n i s t r a d i t i o n a l . 
The farmei's lack in knowledge about proper s o i l and water 
conserva t ion , and land management p r a c t i c e s are i n e f f i c i e n t . 
Lov/ yield in crops r e s u l t s in ag i ' i cu l tu ra l backwardness, 
i t leads to poor Investment in i n f r a s t r u c t u r e and poor 
investment r e s u l t s in low r e t u r n s . There i s l i t t l e c a p i t a l 
formation in resnect of land managenient, poor i r r i K a i i o n 
f a c i l i t i e s , absence of farm bu i ld ing , a g r i c u l t u r a l machinery 
and equipment warehouses and marketyards, a l l a f fec t adversely 
t he fa rmer ' s income, 
Fbr reducing the regional var ia Lions ma:-:imizin<, the 
p roduc t iv i ty per uni t area and per uni t of labour i t would 
i"' "<" i,\-c:iL iiiipoi-tance, jf t,u' re , Jon i;.; ui . idin] Jnto 
7 
a r r i c u l t L i m l of.riciency re . ions . 
Tliere are various methods b - which a g r i c u l t u r a l 
efxic iency cnn be evaluated and a f t e r computing p roduc t i -
v i t y ind ices , the re^'ion can be divided into the areas 
charac t . r i s ed with hir,ii, medium, low snd very low p roduc t i -
v i t y re;',ions. The study is confined to examine the v a r i a -
L'ion.s In :/,ri'-:w] Lu]'.-;1 p roduc t iv i ty by selecting;; a numhor 
of crops ;;ro\m in the re,';^ion. Furtlier, i t at tempts to 
(-•xaiiunc' 'lit: faf-.tt)rs ro:;])onr, Jbl c {.o vir:i at Ic-ns .in the ])i^-
d u c t i v i t y l eve l s in Jammu and Kashmir. Such ana lys i s reveals 
as to ;;hich fac tor or f a c t o r s , and to what magnitude are 
r e spons ib l e . In f ac t , each area cha rac t e r i s ed with back-
v/ard represen t s a unique combination of pr'Obloms. Tlierefore, 
i t i s not poss ib le to chalk out a uniform pol icy for i t s 
(U'.w(.''! opiii -iit. In CJ "iler' Lo accoloja.to (iovcloptnont, an appro-
] ; r ia te l o ca t i o n spec i f ic st:-ategy bised on the causes of 
b;v;ki;ardness has to be lor'inula Led. The b;ickward areas lack 
i n adequate i n f r a s t r u c t u r e . In the absence of r e q u i s i t e 
i n f r a s t r u c t u r e s , programmes of developm^ait do not y i e l d 
s a t i s f a c t o r y r e s u l t s . I t i s , t he re fo re , of the h ighes t 
importance tliat i n f r a s t r u c t u r e development and developmental 
programmes should go hand-in-hand. The planning for b e t t e r 
i r r i g a t i o n f a c i l i t i e s , a comiunication network, food storage 
f a c i l i t i e s , marketing and socio-economic changes are required 
8 
a t macro and micro l eve l s in d i f i o r e n t p a r t s of the 
re'],Jon v;hich can aur^ely inprove the p r o d u c t i v i t y , 
TiiGso were the cons idera t ions v;hich led to deter-
mine food crop p roduc t iv i ty ( tak ing d i s t r i c t as the 
uni t area of study) and consider ing a l l the food crops 
grovm in the reg ion . 
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CHAPTER I 
PHYSICAL El^VlRONMETJT—J3im AND KASHMIR STATE 
11 
Combining Alpine Grandeur with Eastern Charm, the 
State of Jammu and Kashmir is often known as "Asian 
Switzerland". The majestic height of its snow capped 
mountains, its picturesques rivers and its lush green 
forests offer some of the state, the unique description 
of 'paradise on earth', 
o • 
The S ta t e of Jammu and Kashmir l i e s between 32 17 
and 37° 5* North l a t i t u d e s and 72° 40'and 80° 30*East 
l o n g i t u d e s , and occupies a s t r a t e g i c p o s i t i o n i n Ind ia 
vrith i t s border touching Afghanistan in nor thwest , 
Pakis tan in the west and China and Tibet i n the n o r t h e a s t . 
The S ta te of Jammu and Kashmir was founded by Maharaja 
Gulab Singh in 1846, a f t e r i n t e g r a t i n g four heterogenous 
reg ions ; Jammu, Ladakh, G i lg i t and Kashmir. The S ta te as 
a whole covers an area of about 222,236 sq. km. but with 
the dec l a r a t i on of the c e a s e - f i r e - l i n e (1.1.1949) 83,808 Sq. 
km. of the area has gone under i l l e g a l and f o r c i b l e possess ion 
of Pak i s t an , includes the area of Poonch and Muzafarabad 
d i s t r i c t s v i z ; Havel i , Bag, Mendhar, Rawalakote, Po landr i , 
Karnal and Ur i . In 1962, China took away another chunk of 
41,500 sq. km. area of the s t a t e through aggress ion . And In 
1971, Pak i s t an , once again made unlawful possess ion over 
Chhamb, Deva, Chakla and Manawar thereby gaining an area of 
12 
3f999.9 sq, km. of the Indian territory to the Pakistan 
side. Thus, the total area of the Indian territory in 
2 
the state is now near about 128,592,1 sq. km. 
Except for a small portion in the south, the entire 
state of Jammu and Kashmir is mountainous and is traversed 
by a number of ranges. Of the mountain ranges which bifer-
cate it from the Pamir Complex are: the Karakoram^the Ladakh, 
the Hindukush and the Great Himalayan on south, southeast 
and southwest, Pamir Alay, Tienshan and Trans Alay on north-
east and on east and southeast Kunlun and Agine ranges more 
or less fall into three parallel ranges: (i) The Great 
Zanskar, known as the Inner Himalayas, (il) The Lesser called 
the Middle Himalayas and (iii) The Siwaliks and Pir Panjal 
known as the Outer Himalayas, One of the Important character-
istic of these ranges is that they present a steep slope 
towards the south and a gentler slope towards the north. 
The State of Jammu and Kashmir falls into the following 
natural divisions: 
1) Outer Plains 
il) Outer Hills 
iii) Middle i^untains (Pir Pan;)al) 
iv) Kashmir Valley 
v) Greater Himalayas 
13 
14 
(i) Qi^ ter Pj.^ lns This strip of plains lying between 
river Ravi on the east, Chenab and Jhelum on the west, at 
an altitude of 305 to 366 m.above the mean sea level, is 
a continuation of the Punjab plains. The general slope 
of the plain is towards southwest. Denudation and erosion 
have played a significant role in the modification of topo-
graphical features in this region, carrying out depression 
by sub-areal denudation is specially common. Broad longi-
tudinal valleys form a conspicuous features of the relief 
of this region. Extending from Ravi to Jhelum, the plains 
vary in width from 6 to 42 km. The rainfall is scanty but 
the alluvial soil is very rich. Water deficiency is 
specially marked during summer months, when people face 
acute shortage of even drinking water. The water shortage 
has to some extent been reduced by the State Government 
which has, in recent years, sunk a large number of tubewells 
and dugwells. Besides providing water for drinking purposes, 
these wells also provide some water for irrigation. Two 
recently constructed canals also provide water for irriga-
tion by lifting water from the rivers Ravi and Tawi respect-
ively. 
The entire outer plains are full of small streams 
which carry off flood water during the rainy season. More 
important of these streams are the Tawi and the Ujh. The 
Tawi flows for about 128 Km. before it enters the plains 
15 
near Jarnmu City, while the Ujh Joins the plain near 
Jasrota after flowing for about 80 Km. These rivers 
are subjected to floods in summers and to some extent 
in winters also. River UJh which has comparatively 
steeper bed carries much bigger boulders than the river 
Tawi, they can be as big upto 61 to 92 cm, in diametre, . 
Only 32 Km, west of river Tawi,we may across the 
Chenab relatively a big river of which Tawi is the 
tributary. The Chenab carries a large volume of water 
and debouches on the side of plains near the town of 
Akhnoor (3A8 m)• Upto this point the stream is so broken 
by rapids as to be unnevigable but from Akhnoor, where 
its level is 355 m, down to the sea boats can traverse 
it. The country to the west of Chenab is not different 
from the country lying to the east of it. They are 
the same plains, with small depressions making away for 
many streams which mostly remains dry except in rainy 
season. To the northwest of Chenab, in the hilly area, 
another important stream flow which rises from Rattan 
Pir (2,529 m), Pir Panjal range behind Rajouri (943 m,) 
and Joins the water of the Chanab in the plains. This 
stream is known as the Manawar Tawi or Rajouri Tawi, 
The beds of all the streams like the UJh, the Tawi and 
the Manawor are full of pebbles and boulders of varying 
16 
sizes. The average annual rainfall is nearly 762 mm, 
while the ma:)ciraum temperature sometimes reaches AO°C 
to 46°C in plain region. 
To the north, the altitude rises and stream beds 
become narrow and vegetation begins to appear on the hill 
slopes. It is here, that one finds many thriving villages 
on the alluvial soil patches. Agricultural production in 
this region has now become profitable at places which are 
irrigated by Canals or tubewells. Rice and wheat are the 
main crops of this region on the broken Kandi area, thorny 
bushes are found and on the river islands of the Chenab 
and the Tawi there is a healthy vegetation cover, being 
maintained by the social forestry project. 
(il) Outer Hills or Siwalik Hills The outer hills or 
Siwaliks as they are known, bear a regular and gentler 
slope till they attain a height of 600 m. above mean sea 
level. These hills are made up of young tertiary rocks 
and really reach a height of more than 1200 m. The outer 
hills extend, on an average for 240 km. from the river 
Ravi on the east to the river Jhelum on the west. Their 
width ranges from 22 to 60 km. with a greater extension 
on the north and northwest. They abruptly and inwards in 
steep escarpment as they reach a height of 600 m. These 
hills separate the outer plains from the Middle Himalayas. 
17 
From Basoll to Ramkote,the entire area is covered by 
bare grey sandstone. In this region numerous small 
longitudinal valleys known as 'dun' are found. While 
describing these 'dun' valleys Raina^*^writes, "the narrow 
neck of hills open into small valleys, mostly 'duns' 
extending longitudinally upto Dansal in the west". The 
plain iu open Lo erosive action of running water which 
leaves no land with uniform level, Tb the north of 
Dansal 'dun' a longitudinal valley runs on the opposite 
side of Ramkote, It is at Dansal, that the river Tawi 
traverses a steep gorge running across the main highway 
to Kashmir Valley. 
The topography of this region is undulating and an 
extra ordinary rate of deposition. In the west of this 
region conglomerates, boulders and clays are spread over 
a vast expanse. This infact, is a catchment area of such 
rivers as the Tawi, the Ravi, the Chenab and the Ujh, 
Being a hilly region, means of communication are 
not significantly developed, therefore, the accessibility 
is difficult. Resulting in that the whole region is 
economically backward. The spurs are forested right from 
the higher elevation down to the plains of Punjab, 
However, agriculture is practised throughout this belt, 
wherever alluvial patches of land are available. The 
18 
remainirig area is mainly used as winter pasture by the 
nomadic Gujjars and backerwalls of this region. In the 
terraced fields of the area,the major crop is maize, 
although rice is also cultivated where fields can be 
irrigated, 
(iii) Middle Mountains or The Pir Pan.jal Range The 
middle mountains (Himalayan ranges) start from 13 to 15 km. 
north of Basholi in the east and run along Ramnagar, Reasl 
to Rajouri — Poonch. On the north the middle ranges are 
bounded by two lofty mountains viz; one which ends off 
at Kishtwar coming from southeast and the second is Pir 
Panjal range beyond which lies the valley of Kashmir. In 
between these two ranges, numerous other ranges attain 
elevation of between 3,657 and 4,572 m. 
This region is widest in the east (64 km.) and 
gradually narrows down towards the west. Prolonged 
erosion has carved deep valleys. The ranges do not have 
any regular plan of directions and have a high tendency 
of bifurcating into separate sides. "They also do not 
show any concordance between the alignment of the hills 
5 
and the strike of the component beds." Nearly twelve 
peaks are more than 3»500m, in elevation. A number of 
passes Join the outer plains and outer hills to Kashmir 
Valley. 
19 
Geologically, the Plr Panjal and associated 
mountains are not similar to the hills. The mountains 
have an orthoclinical structure. The ranges are composed 
of highly compressed and altered rocks of different geolo-
gical periods. Similarly,Fredric records, "looking from 
geological point of view one may say that there is not 
the same correspondence between the direction of ridges 
and the strikes of the beds as there is among the outer 
7 
hills". Thus, the middle mountains are ridges of 
varying and irregular direction which branch off again 
and again and are intersected by deep gorges which are 
occupied by the rivers that flow through them. The upper 
courses of the Chenab and many of its tributaries lie in 
this region. These rivers are perennial as they are fed 
by snow on the high mountains. 
In view of the altitude attained by the middle 
mountains it is not difficult to conclude that the 
region has a temperate climate. The temperate climate 
is mainly responsible for a luxurious vegetation cover in 
these mountains. During summer, monsoon winds are capable 
of giving rainfall south of Plr Panjal range . The monsoon 
winds rarely cross this range and hence do not bring rain-
fall to the Kashmir valley except when they are exceptionallj 
strong. For winter, precipitation either in the form of 
20 
snow or rainfall comes from the cyclonic disturbances 
originating over the Mediterranean region, 
A few small but beautiful valleys in this region 
deserve spatial mention. Important among these are: 
Bhaderwah, Doda, Ramban, Basohli, Pader and Reasi Valleys. 
(a) Bhaderwah Valley It is most important among all the 
valleys. It is a longitudinal valley with a flat bottom 
ranging 1 to 7 Km. wide and 17 to 20 Km. in breadth. Its 
bottom is inclined at an angle of 3°. Its height is similar 
to that of Kishtawar Valley (1,646 m.). The 'Neru' the 
tributory of the Chenab river, flows through this valley 
which meets at the Doda, The important crops of this valley 
are maize, paddy, pulses, wheat and barley. The outcrops 
of igneous rocks appear even in the terraced fields of the 
valley. The physiography and climate of this valley resem-
bles to that of Kashmir. Therefore, this valley is popularly 
Q 
known as 'Chhot ta Kashmir*. 
(b) Kishtawar Valley Another important va l l ey i s Kish-
tawar which i s more or l e s s an undulat ing p l a i n ly ing between 
l o f t y mountains. I t i s 6.4 Km. long from nor th to south and 
3.2 Km. wide from eas t to west . I t i s s i t u a t e d at a he ight 
of 1,446 m. The r i v e r Chenab flows through t h i s v a l l e y . The 
Important crops of t h i s va l l ey are maize, b a r l e y , p u l s e s . 
21 
paddy and wheat. There are a number of perennial nallahs 
and streams which are mostly exploited for irrigation. 
(c) Banihal Valley The longitudinal valley of Banihal 
lies to the north of the Pir Panjal and has similar morpho-
logical features of a typical middle mountains character. 
The amall valleys me L the mountain region at Ramnagar, 
Baderwah, Ramban, Kishtawar, Padar, Reasi, Rajouri and 
Basohll. The streams like the Ujh, the Basantar, the Tawi 
and the Manawar have their sources in middle mountains. The 
source of the Tawi is at SeoJ. The Chenab is a typical 
river of the middle mountain. This river separates the 
middle mountain from the Lesser Himalayas. 
Towards the southwest of Pir Panjal is the hilly 
region of Rajouri - Poonch. Prior to partition, Poonch 
(1,001 m.) used to be called the 'Chhotta Kashmir*• The 
v£illey of Suran, having its head waters in the snowy peaks 
of Pir Panjal is a well known valley and in the past was 
linked through Loran (1,889 m.) - Toshamaidan (2,200 m.) 
route to the valley of Kashmir. Rajouri region has a 
niiraber of small valleys off shooting from the Pir Panjal 
longitudinally. 
(Iv) Kashmir Valley Across the middle mountains we come 
across the beautiful valley of Kashmir; a longitudinal 
22 
depression which owes its origin due to differential 
uplift of the Pir Panjal and the Great Himalayan ranges. 
Aligned in a general southeast to northwest direction 
along the axis of the encircling mountains, the valley of 
Kashmir has a typical oval slope. It lies at an average 
altitude of 1,500 to 1,800 m. The flat alluvial part of 
the valley is only 150 Km. from southeast to northwest and 
42 Km. from southwest to northeast, the corresponding 
distances from crest are 120 and 125 Km. apart. 
The Kashmir valley has closed genetic relationship 
with the whole network of mountain system which spreads 
out of the Pamir PCnot in different direction. 
As mentioned earlier, the valley of Kashmir is 
siirrounded on all sides by high mountains. The Pir Panjal 
on the south, separates it from the Jammu region, while 
the Greater Himalayas cut it off from Ladakh and Baltistan, 
T].ie northern slope of the Pir Panjal which descends gently 
towards the valley is flanked with enormous Kerewa beds 
which have been repeatedly uplifted, lifted and folded In 
the past. The sources of all the Important left bank 
tributaries of Jhelura are located on the northern slopes 
of the Pir Pan;)al range. This range is the principal 
barrier between the valley and the rest of the country 
E3 
and hence the passes, the lowest part of the mountain 
rim of the valley is in the extreme south where the high-
est ridge is about (3»0A8 m.) in elevation. 
The important valleys to the main Kashmir valley 
are: Lolab and Sindh. 
(a). The Lolab Valley This valley is located between 
34° 45* and 34° 55* North latitudes and 74° 15* and 74° 32* 
^ast longitudes. It is the most fascinating and picturesque 
of all the Kashmir valleys. It lies to the north of Bara-
mulla (1,575 m.) in the district of Kupwara. The valley 
is about 25 Km. long and 3 to 5 Km. wide. Thickly forested 
mountains surrounds the valley at all sides. 
(b) The Slndh Valley The Sindh valley is the most 
developed of the side valleys of the valley of Kashmir. The 
valley is drained by the river of the same name whose head-
waters lie near the lofty peaks in the vicinity of Zojila 
(3»444 m.). The river is also fed by the Kolahai and 
Panjtarnl glaciers. From Sonamarg (2,636 m.) onwards, 
many small but swift tributaries Join the main Sindh stream 
v/hich flow through narrow gorges to ultimately Join river 
Jhelum. Other important valleys are Lidder and Daksum. 
(v) Great Himalayas Inner or Greater Himalayas appear 
beyond the valley of Kashmir towards the north and north-
east -- north and northwest. These mountains, with their 
24 
great height, present great difficulty in maintaining 
coimmunication links. This complex system of mountains 
Ccin be divided into the following sub-divisions: 
(a) Zanskar range, 
(b) Hazara ranges 
(c) Ladakh range> 
(d) Karakaram range, and 
(e) The Akasi Chin region-
The Zanskar range lies between Nanga Parbat in the 
west and ramifying glaciated ranges of crystalline rocks 
of Rupshu in the east. On the north of Zanskar lies the 
deep gorge of Indus river. There are 13 peaks of more 
then 600 m, in the elevation. The famous cave of Amarnath 
(4,236 m.) is situated in this range to south of Zojila. 
The axis of the range is the representation of geanticline 
of the Himalayan geocycline. Many famous galciers occupy 
large portion in this region. The few important passes, 
other l.hon Zo,)i]n are, Sursanko (5,716 ra,), Poathul (5,715 n».) 
Singohal (5t097 m.), Baralacha (4,819 m.) and Sirsirla 
(4,990 m,) high which are well known to travellers and 
mountaineers. 
The Ladakh range is another important range of the 
Trans-Himalayan region. It starts from the confluence of 
25 
Siiyok river and Indus river and stretches upto the 
western horders of Tibet, where it is separated by Indus 
river from the Zanskar range in the Rapshu. This range 
is 350 Km. long and 50 Km, wide and is composed mainly 
of crystalline rocks. 
The Karakaram range extends for 420 Km, between 
Haraza on the northwest to Shyok on the east. This range 
is of great significant as it separates two great basins' 
The Indus and the Tarim. It possesses many glaciers 
which are among the largest glaciers of the world. In 
this range,the world's second highest peak Godwin Austin 
8,614 m.) is located. Sedimentary rocks of permo — 
carboniferous age are widely found in Karakaram range, 
which are fossiliferous limestone of that age. 
The Indus valley lie to the northeast of Zanskar and 
extends upto the lofty Karakaram and Hindukush, The Indus 
flows towards west before entering Pakistan territory. 
Being a fast flowing river, its bed is deep but narrow and 
hejnce not suitable for lifting water for irrigation except 
to some extent during summers. 
The Aksai Chin has been occupied by China since 1962, 
Thie main feature of this region is that it possesses a number 
of salt lakes. The excessive glacial erosion has exposed 
26 
t h e c r y s t a l l i n e rocks . I t r ep resen t s a peneplaned surface 
ol inter-montane p la teau which extends at a height of 
10 4,500 m. above mean sea l e v e l . 
(2) DRAINAGE 
Most of the rivers of northern India originate from 
the snow covered peaks of Himalayan mountains. Some of 
the important rivers of the state are: The Ravi, The UJh, 
The Tawi, The Chenab, The Jhelum, The Indus and the Kishan 
Ganga. 
The Ravi is the smallest of the PanJab rivers. This 
river drains the southern slopes of the Pir Panjal range 
and the northern slopes of the Dhauladhari. The river 
Ravi leaves the Himalayas at Basohli and passes close to 
Kathua Madhopur where it enters the Panjab plain passing 
through the Pakistan, The total length of the river is 
650 Km. and its average fall is about 9m. a Km. Thai 
Dam is under construction at Jhai (Basohli). On the river 
Ravi to benefit the areas of the districts of Baramulla, 
Budgam and Srinagar by providing hydroelectric power and 
irrigation to the fields. 
The UJh, a branch of the river Ravi which flows from 
east to west. It has its place of origin at Ramkote in 
P,3Lkistan and passing through the areas of Kathua district 
27 
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of the state, enters In Shakhargarh tehsil of Pakistan, 
It receives the streams from the outer hills, and during 
the rainy season owing to contain much.water, oftenly 
flooded. It Irrigates many fields in Kathua district. A 
Jasrota Canal has been taken from this river which 
provides irrigation at places, namely, Jasrota, Hiranagar 
and Samba. 
The Tawi is a typical foothill river. It flows out 
from Sewajdhar near Bhadarwah. Passing through the Ramnagar 
hills, it enters the Chenani area. In its course at Udhampur 
its water is used for providing irrigation. Then it flows 
round the city of Jaramu^waters are pumped up with engines 
for the use of domestic purposes. Moreover, near the Bahu 
fort at Jammu, its water is again pumped up to feed a Canal 
that irrigates the lands in Jammu and Samba tehsil. During 
the rainy season the Tawi gets flooded and denudes its 
southern bank. Enough amount of silt is carried down with 
this river, during the flooding period. After flowing for 
a distance of 29 Km, from Jammu city, it Joins the Chenab, 
A number of Canals have been constructed from this river, 
11 
which are useful for irrigation to Udhampur, Jammu and Samba, 
The Chanab i s a t yp i ca l middle Himalayan r i v e r . I t 
c o n s i s t s of two streams^Chandra and Bhaga. The Chandra 
flows out of a snowbed at a height of 6,090 m, above sea 
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level. It is known as Baralacha snowbed. The Bhaga flows 
out the snowbed near Baralacha pass to its northwest. The 
tvro streams meet at Tandi. Thus, is formed the chandera-
bhaga or the Chenab. It flows through the Pangi valley 
in the Chamba State before entering the Pador area. From 
Tandi, the Chanab flows down to Kishtwar where Vadvan 
stream Joins it. From Kishtwar it flows to the west and 
cz'ossing Doda, Ramban town, it enters Reasi region, where 
Salal-Hydro-Electric Project is under construction. From 
Reasi, it reaches Akhnoor. From Akhnoor and Devipura 
()\khnoor tehsil) Ranbir and Partap Canals have been dug to 
irrigate Jammu, Ranbirsinghpura and Akhnoor tehsils. From 
Ai:hnoor it reaches Hamiporesidhar, from where it enters 
into the territory of Pakistan. This river is not useful 
for irrigation purposes, but however, in its upper course 
12 logs of timber cut in forest are floated upto Akhnoor. 
The Basantar river rises from the outer hills at 
Ramkote and enters the plain at a place Naga. It has a 
wide shallow sandy bed, full of quick sand. There is 
generally water in it, which provides irrigation to Samba 
tehsil. 
The river Poonch Johi, is a typical river. It drains 
the outer hill region. It rises from outer hills passing 
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through Bufilyaz and Surankote enters the Poonch valley 
where it is Joined by two tributaries, one from northeastern 
side known as "Mandi" river and other from northwestern side 
of the Havell tehsll known as Dhugwall nul]ah Joins the 
river at Challas. This river provides irrigation facilities 
to the lands of Haveli tehsil. After flowing together for a 
distance of 5 Km,, it enters into Pakistan where it Joins 
13 the Jhelum river. 
The Jhelum is the main waterway of the valley of 
Kashmir. It has its source from a noble spring known as' 
Verinag. This spring is situated at the foot of a spur of 
the Pir Panjal mountain. 
The Jhelum flows to a distance of 25.6 Km. to Khanabal 
like a nullah. From that place a number of tributaries Join 
the Jhelum and make it navigable from Khanabal to Wullar lake. 
Its total length in the valley is 177 Km, It flows in loops 
through the valley till it Joins the Wullar lake, from where 
it flows out from its other side from Baramullah till it 
enters the boundary of Pakistan. It is not useful for navi-
gation, as it makes a very deep bed and acquires a swift 
flow.''^ 
Srinagar town is situated on the either sides of the 
river Jhelum, The Jhelum leaves the Baramullah gorge and 
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rushes down between the lofty mountain ranges of Kajinag 
to the north. It is at Domel that the Jheluin joins the 
Kishenganga. The Kishenganga rises in the high hills of 
Tilel to the north of Srinagar Longitude 75°E. In its 
upper course it rushes through the gorges of Gurez to 
Shai'da in a northwesterly direction. The rushing torrents 
are of great utility here for these help in carrying down 
the logs of timber in these forests which are rich in deodar. 
It is at Karnah that the Kishenganga Joins the Karnah river 
and flows northwest till it reaches Muzafarabad, where it 
Joins the Jheluin at Domel, The steep gradient of the river 
15 bed renders it unfit for navigation. "^  This is a typical 
river of the tributaries and to name some of the important 
aura: Romushi, Pohru, Vishav, Rambiara, Lidar, Dughdganga^ 
Sukhnag, Shaligana Ferozpur Nullah. 
The Vishav is fed by the Kaunsarnag lake which is 
about 3 Km, long. It Joins the river Jhelum below Bijbehara, 
It is at an elevation of near 3»963 m. high above the sea 
level and with a varying depth of 53 to 76 m. Even in mid-
summer, the lake is full of icefloes. The river flows over 
the splendid Aharbal fall. It irrigates the Kulgam tehsil 
and in its upper course logs of timber cut in forest are 
floated in this river. 
3E 
The Romushi is a river which flows from Kharmarg 
and resume the shape of a river at Pakharpur, where from 
it flows in the northeasterly direction joining the 
Jhelum at about 75°E.longitudes. 
A few hundred yards from the Chhattabal weir, 
Dudhganga river joins the river on its left bank. It 
rises at Tata Kuti in the central part of the Pir Panjal 
range* Its chief sources are the two mountain streams, 
Sang-safed and the Yachera. During the construction of 
the flood-spill channel across the river, a small portion 
of the river discharge was passed in a syphon under the 
flood-spill channel, while the main river was diverted and 
carried parallel to it to a separate mouth in the Batmallu 
nstmbal. The water that flows from the Dudhganga river into 
the nambal during a flood may be estimated as 4000 cuseca. 
The Sukhnag is another tributary that rises near 
Gulmarg and irrigates a large area of its neighbourhood. 
The Lidar is one of the largest tributaries of the 
river Jhelum. It flows in a swift narrow stream from the 
Sheeshnag lake to the east of Pehalgam. The Lidar passes 
through many villages out of which Mattan (Martand) is 
Important. The Kilohai and Sheeshnag streamlets joins the 
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Lidar at Pahalgam to make It a river. 
The Ferozpore nullah Is an important water-way in 
the western mountains of Baramulla-Gulmarg area, collects 
water from many streams, lakes and springs joins the 
Jhelum river. 
The nullah Sind takes its source from the inner-
Himalayas at Dras and after it is fed by the Gangabal lake 
lying at Harmukh mountain (5»150 m.), it Joins the river 
Jhelum at Shadipur. It is 96 Km, in length, Sonamarg and 
Ganderbal are situated on its banks. Its water is used 
for irrigation purposes in Sonamarg and Ganderbal, The 
important lakes of this river Jhelum, are Wullar, the Dal, 
Anchar, Manabal, Harvan, Hokarsar, Vishnopad, Gangabal, 
Sheeshnag, Neelnag, Tarsar and Marsar, Sokh and Dukh l^es, 
which constitute most important sources of irrigation in 
Kashmir valley. 
The Indus (Sind) river has its source from a mountain 
in Tibet near the Manaarowar lake. The true headwaters of 
the river, however, emerge near the Zojila and Amarnath peak. 
The river has got a course of 96 Km, to its confluence with 
the Jhelum river opposite the village of Shadipur and drains 
the highest and the largest portion of the mountain chain to 
the north of the valley. As the river enters the plains, it 
16 
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spreads into numerous branches forming an extensive delta. 
This delta is covered in its greatest portion, by shallow 
marshes known as Anchar. The eastern boundary of the 
Anchar la marked by high ground which connects Srinagar 
with the foot of the spur at the mouth of the Sind valley. 
In the west, an alluvial plateau continues the right side 
of the lower Sind valley down to the confluence of the 
river with the Jhelura river. The base of this triangula'r 
delta is the Jhelum river. The embankments on the right 
side of the Jhelum, from Srinagar to the confluence, 
separates the Jhelum river from the marshes of the Anchar, 
The water of the Sind after spreading over this wide delta 
leave it in a single channel at its western extremity and 
Join the Jhelum at Shadipur. At Ashkardu Shrewk and 
Suvera streamlets Join the river Indus. When it crosses 
Ashkardu, it begins to flow with a swift speed. Near 
alluvium on its sides where cultivation and settlements 
are found here and there. 
The Kishan Ganga river has its source from the Drass 
mountains and enters the valley of Salel and Gurez, From 
Gurez, it passes through Keran, Karnath, Tetwai and Ghori 
a]id Joins the river Jhelum at Domel (Muzaf arabad), At 
present whole of the river bed separates Kashmir valley from 
Pakistan.^' 
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The Pangkong i s a s a l t y lake in Ladakh. I t i s 6 Km. 
long and 4 Km. wide. I t l i e s a t a height of A,267 m. The 
Tosmoriri i s also a s a l t y lake i n Rupshu (Ladakh), I t i s 
24 Km. long and 5 Km. wide. I t has a height of 4,256 m. 
Besides , the Pat long, Thaled, Longzang and Pangore are few 
small s a l t y lakes in Ladakh. 
( 3 ) . CLIMATE 
The s i t u a t i o n and physiography of the s t a t e are 
mostly respons ib le for the varying c l ima t i c condi t ions in 
i t s th ree reg ions , the ou t e r p l a i n s and o u t e r h i l l s of 
Jammu, the va l ]ey of Kashmir, and the f r o n t i e r region of 
Ladakh and G i l g i t , The v a r i a t i o n s in temperature and r a i n -
f a l l are r e l a t e d to t h e i r a l t i t u d e . Jammu, where the 
average a l t i t u d e i s 305 m. experiences t r o p i c a l heat and 
the c l ima t i c condi t ions are Jus t l i k e those of the p l a i n s 
of the Punjab. The va l l ey with i t s average a l t i t u d e of 
1 ,829 m. has a mean temperature varying fixjm (-9 °C) i n 
v/inter to (33.5 °C) i n summer,^^ The Ladakh and G i l g i t 
region I s e n t i r e l y mountainous with an a l t i t u d e varying 
from 3,658 m. to over 7,620 m. The upper reaches of t h i s 
region have hence a semi-arc t ic c l ima t e . 
The outer p l a i n and ou te r h i l l s may be grouped in to 
one c l imat ic reg ion . I t has Siwalik h i l l s towards the 
no r th . In summer hot dry winds of Punjab makes i t very ho t , 
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dust storms are very common. In July and August monsoon 
winds cause rain. It is about 105 cms, increasing towards 
the outer hills in the north. With the close of March, 
days become hotter and nights warmer, August and September 
are malarial and strong winds blow from the Chenab valley 
towards the south. 
The climate in the outer plain is subtropical. In 
the districts of Kathua and Jammu rainfall occurs from 
July to September when nullahas and khads get sufficient 
water. Summer is generally dry and hot. Rainfall in 
Jammu, Basohll, Udharapur and Kishtwar is given in (Table 1 ). 
Throughout the year, the mean monthly temperature is 
13.5 °C. June is the hottest month when temperature at 
times rises upto 64 *^ C. Temperature conditions in the middle 
mountain region are modified due to altitude, January is 
the coldest month of the year. 
During July to September, the humidity in this sub-
tropical region is 69 per cent. The reason for this high 
humidity is high rainfall and high temperature. 
The climate of sub-tropical Jammu region is monsoon 
20 type. There are four seasons; winter, summer, rainy 
season, retreating of monsoon season. 
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Table 1 
Monthly r a i n f a l l at se lec ted s t a t i o n s In Jammu and Kashmir 
( i n cen t imet res ) 
J A M M U 
J a n . Feb. March April 
6.48 6.43 5.64 31.68 
May June 
2.31 6.93 
Ju ly Aug. 
32.47 2.25 
Sept . 
2.31 
Oct. 
0.15 
Nov. 
0.66 
Dec. 
3.30 
B. i . i .H^g=.LL„i 
J a n . Feb, March April 
5.68 13.90 6.68 6.43 
May June 
2.57 6.65 
Ju ly Aug. Sept . 
42.60 47.10 7.08 
Oct . 
8.90 
Nov. 
0 .00 
Dec. 
5.09 
y»Dj^A^Mjp^y^R 
Jan . Feb. March Apri l May 
8.89 10.4 7.3 5.3 9.11 
June 
8.3 
July 
39 .3 
Aug. 
35.3 
Sept . 
9.14 
Oct. 
1.5 
Jlov. 
1.5 
Dec. 
6.8 
K.i„s^H^LLA^B 
J a n . Feb. March Apri l May June Ju ly Aug. Sept . Oct . Nov. Dec. 
14.47 14.7 13.9 10.9 5.33 4 .3 7 .6 8.6 2.79 5.0 1,0 3.0 
Source : Regional Meteorological Department, New Delhi, 
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(I) Winter This season lasts for three months from 
December to February. Temperature during this period Is 
usually between 13.5 °C and 20 °C. Rainfall during this 
period 150 mm. Snow falls on the hills of Trikuta range, 
Patnitop etc. 
(II) Summer This lasts from March to June, and tempera-
ture during this period Is usually 25 °C but it shoots upto 
59 °C to 46 °C in June. 
(ill) Rainy Season This season lasts from July to middle 
of September when southwest monsoon arrives in the region. 
Humidity at this time of the year Is quite high. 
(iv) Retreating Honsoon Season From middle of September 
the monsoon winds change their direction. From^southwest 
to northeast. Weather during this period remains generally 
dry. This part of the year is characterised for the harvest 
of Kharlef season crops. 
The climate found in the zone of the middle mountains 
and the valleys enclosed is of a peculiar type. Altitude 
determines the degree of coolness, the form of precipitation 
and summer temperature. The moisture laden winds of the 
summer monsoon cause rainfall in the outer hill region but 
in the ascending the middle mountains these winds become 
weak to cause any precipitation beyond. The climate in 
the high lying valleys along the upper Chandrabhaga — 
40 
Kishtwar region is extremely vigorous with a long cold 
winter in a very short temperature summer. In low lying 
valleys the climate is milder. Snowfall in higher eleva-
tion melts late in April. 
Udhampur is a typical middle mountain region, received 
rainfall during July to September and is fairly for produc-
tion. 
The valley of Kashmir is conveniently classed into a 
separate climatic region for its peculiarities of the 
variation of temperature, precipitation, and humidity from 
other region. Winter lasts upto March and is often severe 
21 in character. When the monsoons are extensive strong, 
heavy rain is caused. In higher mountains of Kishtwar, 
Bhaderwah, Padar, Pir Pan^ jal and the mountains round the 
val.ley of Kashmir, winter is very cold and snow falls. 
Summer is of short duration and mild. 
During winter season which lasts from November to 
March, strong winds bring snow and rain from the Mediterra-
nean depressions. These come over from Iran and Afghanistan, 
Spring begins after March and lasts till the end of April 
and even in May. This is the rainiest seasons during the 
year. July and August are the hottest months. In summer. 
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rain is not certain because the summer monsoons are 
checked by the Panjal barrier extending over a length 
of about 88 Km.^^ 
To the north and the east of valley, mountains rise 
higher and higher till the valleys of the Sind and its 
tributaries are reached in the east and the valley of 
Gilgit in the north. Influence of summer monsoon dies 
out the south of the Pir Panjal range of mountains and 
summers, therefore, have very little in common with the 
general wind and pressure system of India. Bright warming 
sunshine and bracing winds make summer hot during the day 
and winter severely cold. 
The influence of the southwest monsoon at best 
reaches the Uri gorge in the north and not beyond* The 
humidity in July and August is as high as 70 per cent and 
combined with temperature, it causes discomfort. The 
eatire valley is covered with a haze which hides the 
surrounding mountains from the view. The lakes and water-
ways make atmosphere of the surrounding ai^ eas damp. 
The year is divided into six seasons of two months 
each: 
1) Spring March 15 to May 15 
2) Summer May 15 to July 15 
iZ 
3) Rainy season July 15 to September 15 
4) Autumn Sept, 15 to November 15 
5) Winter Nov. 15 to January 15 
6) Ice Cold Jan. 15 to March 15 
Severe winter extends over 90 days from the December 
24 to the March 8, the temperature is often below zero. 
Strong winds blow from south and southeast. Snow falls 
and there are thick black clouds in the sky. Annual rain-
fall of the valley recorded is about 75 cm , 
Table 2 
Monthly rainfall at Srinagar in 1985 
C in centimetres) 
J a n . 
10,25 
Feb. 
12.10 
March 
9.00 
Apri l May 
9.10 5.95 
June 
3.00 
Ju ly 
6.55 
Aug. 
7.05 
Sept . 
4 .80 
Oct . Nov. Dec. 
2.90 1.10 3.30 
iSource: Regional Meteorological Department, New Delhi. 
In the spring months frequent showers occur and then 
in summer it is usually in the second week of July that 
the much exhausted southwest monsoon reaches Kashmir and 
withdraws from there is in the second week of August, 
July and August are the rainiest months (6.55 and 7.05 
cm. respectively), March and April have a rainfall of 9.00 
and 9.10 cm. respectively, are highly useful for agriculture. 
The spring rains melts snow in higher elevations and make 
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flowery Kashmir dull causing floods in the Jhelum. 
December has 80 per cent humidity which is the 
highest and May has 71 per cent which is the lowest. In 
July atmosphere has a pressure of 62.68 cm • 
• Beyond the valley of Kashmir, are the lofty mountains 
of Ladakh Frontier, where the climate is one of extremes. 
Days are usually hot, rocks and mountains are barren and 
reflect heat in Ladakh. There are no clouds in the sky. 
Winter is ice-cold. Patches of cultivated land are irrigated. 
The atmosphere of the Leh valley is remarkably transparent 
and the heat of the sun is very great. The mean annual 
temperature of Leh is 4,44 C that of the coldest months 
(January and February) only 8 °C. The mean highest tempe-
rature is 32.1 C and the mean lowest falls occasionally 
below 0°C. The total annual rainfall in Leh is about 9.6 
centimetres. Humidity throughout the year is 70 per cent. -^  
Table 3 
J a n . 
1.06 
Monthly a i n f a l l a t 
Feb. March Apri l May June 
0.76 0.89 0.61 0.59 0 .48 
Leh i n 1985 
Ju ly Aug. 
1.27 1.65 
( i n cen t ime t r e s ) 
Sep t . Oc t . Nov. 
0.91 0,31 0.18 
Dec. 
0 .58 
Source: Regional Meteorological Department, New Delhi 
Kargil i s at a lower a l t i t u d e and s l i g h t l y warm. Drass, 
a s t a t i on on the leeward side of the Great Himalayas i s the 
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second coldest in the world having a mean temperature of 
-22 °C in January. The lowest temperature recorded is 
-45 °C. 
(4) SOILS 
The density of population in an area depends on 
various factors — locat ion, a l t i t ude , climate, water 
resources and the types of s o i l . In terms of area, Jammu 
{and Kashmir is one of the largest s ta tes in India, i t has 
a very low density of population. This i s due to quite 
a big chunk of i t s t e r r i to ry i s under rocky and mountainous 
t e r r a i n . Most of i t s areas a t t a in an a l t i tude varying from 
3,658 to over 7,620 m. Varying from 3,658 to over 7,620 m. 
the climate i s characterised as semi-arctic and hence in-
hospitable to human settlement. The so i l s are rocky and 
unfit for cu l t iva t ion . Except for fo res t s , these t rac t s 
r e s t r i c t poss ib i l i ty of growing any crop. 
In the Jammu region, the so i l of the foo th i l l s and 
the areas adjacent to them, comprisesloose boulders and 
gravel with ferruginous clay. This type of so i l i s found 
in the area of Kathua, Samba, Jammu, Akhnoor and Rajouri. 
However, some cult ivable s tretches of land l i e in above 
areas . Here the so i l i s generally loamy but poor in clay 
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content. Some how with application of fertilizers, a 
sizeable area has been devoted for the cultivation of 
wheat, maize and pulse crops. 
In the middle-mountain region, the soil is formed 
mainly with the decomposed rocks and peat'Decayed vegation 
making available the nitrogenous material on higher eleva-
tions which support large forests growing oak, pine, spruce 
and fir trees. 
The valley basins such as in Kishtawar and Bhadarwah 
and on the slopes of lower hills containing sub-nrantane 
and mountain meadow soil allows the cultivation of rice, 
wheat and maize. Here the agricultural operations are, 
however, of short duration. With the increased irrigation 
facilities and application of fertilizers, the yield of 
crops has gone up fourfold. 
The rivers passing through the valley of Kashmir are 
responsible to make up a large area containing alluvial 
soil. These soils may be classified into two distinct cate-
gories: 
i) The New Alluvial, 
ii) The Old Alluvial 
The first category of soil is by nature of great 
fertility because they are renewed every year and enriched 
by bringing the silt brought by the mountain streams. 
The second category of soil is of less fertility, but 
with good and moderate rains and proper tillage, it gives 
excellent yield of crops per hectare. 
One of the significant crops grown in the valley 
is rice. Water being available in sufficient quantity 
and the soil being enriched by the silt from the mountain 
streams, therefore, the cultivation of rice is widespread. 
The Kashmiri cultivators have appropriate treatment of the 
four distinct types of soil found in the valley. These 
are as under: 
1) Gurtu 
2) Bahil 
3) Sekil 
4) Dazanlad 
Gurtu soli contains a large proportion of clay 
therefore, it has the capacity to hold moisture for a long 
period and in periods of scanty rainfall it allows the 
cultivation of rice. 
From north to south this silt enriches the already 
exhausted soil beds of Verinag, Doru, Achhabal, Anantnag, 
Awantipura, Pampur, Bhandipur, Sopore to the east bank of 
the Jhelum and its territories and Kulgam, Shoppyan, 
Bijblhara, Palwama, Budgam, Magam, Sumbal and southern 
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Baramulla to the western bank of the Jhelum, 
Bahll is a rich loam of great significance. Since 
the soil is rich, therefore, the manuring is done with 
care. If it is over manured that leads to "Masti" a local 
term which means the felling of leaves of rice plant and 
thus the yield of the crop is reduced. Almost all rice 
growing areas of the valley have this type of soil. Its 
colour is light bright when dry. The 'rac' disease fre-
quently occurs in bahil soil, 
Sekll is another important type of soil. It is a 
light loam with a higher percentage of sand. Sufficient 
rainfall and proper irrigation ensures good yield. This 
ty]De of soil is mostly found In the northwestern part of 
the valley of Kashmir, and in the small valley of the Sind 
which runs more or less parallel to the city of Srinagar 
tov/ards the north of Kolahai, Mahadev and Harwan, Very 
little efforts have been done to bring this soil zone 
under the plough. 
Dazanlad soils occupy the vast swampy lands of the 
valley. Locally known Nambal. contain lime and are friable, 
and fit for paady cultivation. This soil bed surrounds 
Wular and the Dal lakes. Special precautions are taken 
to check the run off of the irrigation waters when the rice 
25 plant shows signs of rapid growth, "^  
Surzamin soil is highly prized in Kashmir lor vege-
table crop cultivation. The growing of vegetables is a 
significant activity with peculiarities of its own. 
The prevalence of continental climate in the valley 
and suitably rich soils allow the cultivation of European 
type of fruits and vegetables of which seeds are success-
fully produced in Kashmir. 
Near the banks' of the river Jhelum and in the vicinity 
of the Wular and other lakes and marshes is found the rich, 
peaty soil knovn as 'nambli, rapeseed and maize are culti-
vated. 
i9 
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CHAPTER II 
CONCEPT OF AGRICULTURAL PRODUCTIVITY 
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Agriculture is considered to be an integral part 
of the country's economy. It constitutes the basis of 
the life of the people as it provides them the essential 
item — the food. It is also a source of fibre for much 
of the clothing, we wear. The prosperity of a nation's 
economy hinges upon the prosperity of agriculture, and a" 
depressed farm income leads to overall depressed economic 
conditions. This is probably true in basically in an 
agrarian society like India. 
The largest percentage of human resources employed 
in agriculture depends to a greater extent upon the effi-
ciency of agriculture in which they are involved. As a 
productivity of labour in agriculture increases that leads 
to an enhanced output of agricultural produce and generates 
a prosperity in the society. In developed countries, the 
peircentage of the labour forces employed in agriculture is 
smaller than in developing countries. Thus, the total 
number of persons engaged in agricultural production is 
probably a simple measure of the magnitude of agricultural 
development relative to the total economy. 
The nature of the productivity in agriculture 
changes over time and it is difficult to compare a relative 
position of different regions, even within the region, or 
at two different points of time. 
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Agricultural productivity is defined as the 
ratio of between what is produced to what is required 
to produce. Usually, this ratio is obtained in the 
form of an average expressing the total output of some 
goods divided by the total number of inputs. In principle, 
any input can be used as the denominator to compute the 
productivity ratio. The productivity of agriculture can 
be examined by taking into consideration the land labour 
and capital or sub-categories of any of these factors of 
production. It can also be considered taking into a 
certain type of fuel used the raw material or an aggregated 
1 
form of inputs. 
Agricultural productivity is the ratio between 
various inputs and the output in agricultural production. 
It la essentially a measure of efficiency with which 
inputs are utilized in production, other things are being 
2 
equal. Agricultural productivity can be differentiated 
from soil fertility. Productivity is expressed as inputs/ 
output ratio in the farm production, whereas, fertility 
of soil denotes the ability of the soil to provide all the 
essential plant nutrients in available form and in a 
suitable balance to the plant. 
Land, labour and capital are individual aspects 
involved in agricultural productivity. Land is viewed as 
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area with different natural attributes. It realizes 
different rents and its cost varies in sale and purchase 
dealings. Labour is all the human services, rendered 
in agricultural operation's other than the decision making, 
and capital is the investment of farmer for engaging the 
labour and non-labour resources employed in the production 
process. Much emphasis has been on land productivity 
due to population on the existing land resources. The 
measurement of land productivity is simplest and most use-
ful aspect of agriculture. 
Land productivity is obviously of primary importance 
in countries with a high density of population. When land 
resources are limited, the principal means of raising 
production to keep pace with the growth of population is 
by raising yields per hectare. However, raising the produc-
tivity of land does not mean only raising the yields of 
individual crops. It encompasses the whole output of a 
farm or country in relation to the total area of farm land, 
and may be raised also by changing the pattern of production 
towards more intensive systems of cultivation or towards 
higher value crops, 
A distinction must be made between the measurement 
of agricultural output in terms of calories (or some other 
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measurement of food va lue s ) , and In terms of money values* 
For example, if i n temperate c o u n t r i e s , land i s sh i f ted from 
c e r e a l crop? to p o t a t o e s , the output per hec ta re i n teritis 
of c a l o r i e s of human food i s l i k e l y to be inc reased . But 
i t s p roduc t iv i ty i n terms of money values may be changed 
up or down according to the r e l a t i v e p r i c e s of the ce rea l crops 
and p o t a t o e s . Again, sh i f t i ng land from main crop po ta toes 
to ea r ly season pota toes or to luxury vegetables may well 
i n c r e a s e i t s p roduc t iv i ty in money terms, but w i l l almost 
c e r t a i n l y reduce i t i n terms of c a l o r i e s . Good pas ture 
leind used for grazing w i l l usua l ly produce l e s s c a l o r i e s 
f o r human food than i f cropped with c e r e a l s f o r d i r e c t 
consumption but may well show higher p roduc t iv i t y in money 
v a l u e s . 
The productivity of labour is a somewhat more 
complex concept than that of land productivity. Labour 
productivity measures the income of the population engaged 
in agriculture and can be considered in terms of output per 
worker. It takes into account all the labour which consti-
tutes to agricultural production, not only that was used 
directly on the farm but also that used indirectly off the 
farm in producing the materials and services rendered in 
crop production. The participation of labour in crop pro-
duction can be considered by examining the total number of 
workers employed or to take into account the intensity of 
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labour, can be measured by considering number of man-
hours (worked) in agriculture. Similarly, the total 
agricultural output may be taken as the gross farm out-
put (not only of seed and feed, to avoid double counting 
as is done for production indices) or it may be taken as 
the value added by labour and other factors in the agri-
cultural sector; i.e.,the value of fertilizers, pesticides, 
fuels and other inputs from outside the agricultural sector, 
is substracted from the value of the output in order to 
determine the net contribution of the agricultural sector. 
So far as the output per man is concerned, it is one of the 
major determinants of the general level of economic welfare. 
Labour productivity is a significant yardstick to measure 
the economic progress. Various measurements of labour pro-
ductivity may, moreover, have specific uses in policy forma-
tion, e.g.,with regard to income distribution, occupational 
5 
distribution of labour force etc. 
Increases in the productivity of land and of labour 
often go-in-hand. When crop yields are increased or the 
pattern of cropping intensified there is usually although 
not always an increase in output per man. Similarly, 
when improved methods are adopted to increase efficiency 
and raise labour productivity and farm incomes, there is 
often as a secondary result an increase in land productivity, 
56 
and total output. In countries with agricultural surplus 
problems this may be embarrassing and increased labour 
productivity may then have to go hand-in-hand with measures 
to limit the area under cultivation. 
Capital productivity of agriculture is particularly 
complicated to compute and difficult to interpret. This is 
largely because of diversity of forms in which capital 
being utilized in agricultural production; for land purchase, 
for land improvement, reclamation, for making drainage 
channels, irrigation, farm buildings, for employment of 
mechanical powers, for purchase of farm machinery and imple-
ments, livestock, feeds, seeds, fertilizers, crop protection, 
chemicals etc. The presence or absence, amount, quality and 
price of each factor of production varies spatially, affect-
ing the relationships between them and their deployment on 
individual farms. These spatial patterns are not static, 
labour and capital being geographically mobile. The use of 
each production factor will not depend solely upon its avail-
ability. It will be influenced by whether technological, 
economic and social circumstances permit the substitution 
of one for another and this is in turn will be affected by 
their degree of effectiveness. 
Estimates of capital productivity give relatively 
little guidance in ensuring the most efficient use of the 
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l imi t ed capi ta l resources. In part th i s i s because that, 
the s t a t i s t i c s available on capi ta l investment in agricul-
tu re are rather poorer than those on land and labour, not 
l e a s t because much of th i s investment, especial ly in less 
developed countries consists of non-monotized investment 
stemming from the unpaid labour of the farmers themselves. 
The terracing of slopes, the bunding of paddy f i e l d s , the 
construction of i r r iga t ion ditches are the examples of t h i s 
type of non-monotized investment which i s of crucia l 
importance for ra is ing both output and product ivi ty . This 
does not mean, of course, that capi ta l i s not of v i t a l 
importance to agr icul ture . The requirement of fixed capi ta l 
stock in agricul ture — even excluding land often appear to 
be greater in re la t ion to the output than those of manufac-
tur ing industr ies and raining, though there are considerable 
differences between countries in methods of estimation. 
The productivity of livestock i s again more d i f f icu l t 
to measure than the productivity of land. The d i f f i cu l ty 
ar ises both in the measurement of the input and output. 
Much of the livestock production resu l t s in more than one 
end product: c a t t l e may produce milk, beef and hides, sheep 
may produce wool and meat e t c , A comparison of, say, the 
milk output of specialized dairy cows with that of dual 
purpose animals kept for both milk and beef may be misleading. 
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To aggregate the output of all livestock products, with 
suitable price weights, solves part of the problem but 
not all of it, because of the wide spread use of live-
stock, particularly in the less developed region, for 
draft power. A complete accounting of the output would, 
therefore, also require the inclusion of the draft power 
produced by livestock. The principal input is the capital 
represented by the livestock itself. Other inputs include 
the feeding stuffs, which they consume, whether from grazing 
or in the form of preserved or concentrate feeds, crop and 
the land which as pasture or land is devoted to livestock 
production. 
The above measurements when combined shall not 
give a very satisfactory indication of productivity. The 
simplest and the most frequently used comparison is the 
output of milk or meat per animal, which would be signifi-
cant when cattle are of about the same size or weight. But 
if in one country the common breeds of livestock are large 
and in another small, differences between the average out-
put per animal in the two countries will in part reflects 
these differences in size rather than their relative effi-
ciency. Since small cattle eat less and since more small 
cattle can be kept on a given area, the total output of 
meat or milk per unit of feed or per hectare of land may 
be as high in one country as in the other. It could not 
59 
then be said that the average productivity of the large 
breeds was greater than that of the smaller breeds. 
The whole output from each hectare of land used 
for agriculture is known as the overall productivity of 
land. It is more significant than crop yields per hectare 
or livestock yields. The individual yields reflects only 
the efficiency of crop husbandry or livestock husbandry, 
the overall productivity also takes into account the 
managerial skill with which the various farm interprises 
are integrated to increase the total farm output. The 
overall productivity reflects also the opportunities to 
produce high value crops e.g.,tobacco or in suitable 
climates or under irrigation to raise more than one 
crop per year from the same land. Thus, the countries 
with the highest total output per hectare appear to have 
an overall productivity some forty times greater (excep-
tionally even more) than those with the least intensive 
7 
agriculture. 
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CHAPTER III 
MEASUREMEI^TS OF AGRICULTURAL PRODUCTIVITY-
A REVIEi/ OF THE RESEARCH WORK 
61 
The measurement of agricultural productivity is 
not a simple task as it involves a relationship between 
inputs and output in agricultural production. Input 
itself is a complex thing which governs farming efficiency. 
Stamp^while attempting to measure crop productivity per 
unit area emphasised, that areal differences in crop 
productivity are the result partly of natural advantages 
of soil and climate and partly of farming efficiency. 
Farming efficiency refers to the properties and 
the qualities of various inputs, the manner in which 
they are combined and utilized for production and effective 
market demands for the output. An increase in agricultural 
productivity is largely related to the choice of inputs, 
and their relative quantities, the techniques and skills 
with which they are utilized in the production processes, 
and the output that they produce. 
There is a substantial literature available relating 
to the methodological procedures for measuring productivity 
•1 
in agriculture. The measures of agricultural productivity 
which are most frequently taken are those of partial produc-
tivity and refer to the relation of a single input or a 
group of inputs to the total output or to a part thereof, 
(yield per hectare, output per man-hour, output per unit 
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of capital). The data required to measure the producti-
vity of a single input are more likely to be available 
than are those required for measure of overall productivity. 
Besides, the aggregation of total inputs may tend to obscure 
the effect of changes in their composition. Several methods 
have been adopted for computing agricultural productivity; 
a) output per unit area or acre-yields after grading 
them in ranking orderj 
b) output per unit of labour applied; 
c) input-output ratio and profitability of farming 
measured in terms of the return for the sum 
total of human efforts; 
d) output in terms of grain equivalents per head 
of production; 
e) the value of agricultural output. 
Of these methods (b), (c) and (e) seem to require 
such statistics which are not easily available in most of 
the countries of the world. The input-output concept has 
little validity in subsistence farm economy where (i) food-
grains constitute eighty to ninety per cent of all agricul-
tural production, (ii) the major output is retained for 
domestic consumption, and (iii) most of the inputs are 
2 
provided by the farmer himself. 
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The International Commission on Agricultural Typology is 
seized of this problem and the Chairman of the Commission 
Professor Kostrowicki sent a questionnaire to over 100 
scholars which embodied the following two ques-
tions: 
1) What methods of measuring intensity of agriculture 
should be applied in typological studies of various 
orders-
2) What methods, measures and indices should be used 
to define land, labour and capital productivity 
of agriculture in typological studies of various 
orders-
About fifty geographers from all over the world responded 
and suggested various approaches to the measurement of agricul-
tural intensity. The opinions of some of them are as follows: 
(A) Methods of measuring intensity of agriculture 
having necessary basic data: (a) value of fixed and floating 
assessment i.e., total of production inputs per unit area of 
agricultural land; (b) this most general quantitative index 
should be supplemented by separate calculations of the value 
of production funds/reserves/per unit area and labour Input 
in hours or days per unit area; (c) as a supplementary index 
a value of gross production of agriculture per unit area 
should also be applied. 
(B) TO determine land productivity either partial 
Indices/yields of particular crops, value of gross crop 
production or general quantitative expressions value of 
total final production could be used. The same to deter-
mine labour productivity in agriculture in relation to 
working hours or days. To determine economic effectiveness 
of capital inputs/productivity of capital inputs, a value 
of final production of value of fixed and floating assets 
should be related (Rakitnikov, A.N.). 
Intensity of agriculture, I understand to be an 
index of how much of the year the crop surface, be it soil 
or water in a pond, is occupied by crops, in a ratio of 
how many crops are grown per year, measured normally against 
some kind of productivity factor. The latter could be 
calories, or it could be dollars (Spencer, J.E.). 
(A) Intensity of production should ideally be measured 
by total monetary input with the allowance for the work of 
the enterpreneour and his family plus interest on his invest 
capital. This again would be difficult to apply and partial 
measure might have to suffice e.g., yields, stock densities 
total grain units, or labour inputs per unit area. A slightly 
equivocal method would be gross output per unit area; high 
output usually intimate high inputs. 
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(B) Land, labour and capital productivity are 
partial measures of agricultural productivity. They are 
extremely difficult to measure independently because they 
are complementary rather than Isolated aspects. Thus, a 
measure of land productivity, e.g., output per acre would 
not necessarily be an indicator of land potential, but 
rather a measure of the combined utilization of land, 
labour and capital. In the same way, labour productivity 
e.g.^output per man day is as much a reflection of innate 
land potential and the degree of capital investment as it 
is of labour efficiency. In the final economic analysis 
land and labour are reduced into the debit side of the 
farm account and ultimately affect capital productivity, 
i.e., output per unit of input in monetary terms (Taylor, 
J,J. A. and Aitchlson, J.V/.), 
(A) Intensity of agriculture refers to inputs of 
manpower, technical equipment and materials, such as seeds, 
fertilizers per unit area. 
(B) In order to measure land, labour and capital 
productivity of agriculture net yields/value per unit 
area, per man power unit, and as a percentage of total 
capital investment (Hofmeister, B.). 
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The best measure of intensity of agriculture is to 
ascertain expenditures on capital and labour per unit 
area of farm land. This information is not readily 
available in complete form from the census. Total capi-
talization and number of full time farmers per unit area 
is available and is thus the most satisfactory index to 
be used in Canada. Another good indication of intensity 
is the percentage of cultivated crop land per unit area 
(Reeds, L.). 
Complete statistics are not available which may 
suffice to measure labour or capital productivity of 
agriculture in Japan, There is no choice then but to 
estimate the productivity from samples of individual 
farm management. Land productivity may be measured by 
the gross/monetary production per average of cultivated 
land per area (Shirahama, H,). 
The Chairman of the Commission, while commenting 
on the different approaches, pointed out that a special 
study testing various methods and techniques to be used 
in the studies of various scales were needed and the 
Commission is continuing its work on this problem. 
The above mentioned different approaches of agricul-
tural productivity, have been applied and tested by differ-
ent scholars. 
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The measurement of agricultural productivity in 
terms of "grain-equivalents" was first used by Buck(1957)^ 
in his study of the Chinese agriculture. He realized that 
in a subsistence agricultural economy as in Chinaf produc-
tivity expressed in terms of monetary value has no meaning 
because most of the crops may be grown for personal con-
sumption, and only a small part of it is sold for cash. 
Therefore, the natural unit for measuring production in 
such a community is the kilogram of grain products to grain 
equivalents either in accordance with the rates at which 
they exchanged against grain in the local market or on 
the basis of their calorific value. Grain equivalents Is 
as a device of measuring agricultural progress was also 
5 
used by Vires. 
Vires , presented a modif icat ion of Buck's method by 
express ing a l l output of g ra ins in Asian coun t r i e s in terms 
of "milled r i c e per head of t o t a l popula t ion" . Buck had 
considered a l l g ra ins to be equal but Vires ,converted various 
kinds of g ra ins in to ' r i c e - e q u i v a l e n t s ' according to the 
l o c a l market p r i c e of each g r a i n , 
Ganguli (1938) , In h i s study of the Ganges v a l l e y , 
used nine leading crops and for each c rop , he ca l cu l a t ed 
the yie ld index, which may be expressed: 
Acre yield of crop ' a ' in the component a r e a l un i t 
Acre yield of crop ' a ' in the e n t i r e region 
X 100 
"7 
Kendall (1939), t r ied to measure crop productivity 
per unit area. Taking the acre yield of ten leading 
crops in each of the fortyeight countries in England for 
four selected years, t r ied on four coeff ic ients , (a) pro-
duct ivi ty coefficient , (b) ranking coefficient^(c) money 
value coefficient and (d) starch equivalent or energy. 
Of the four coeff ic ients , the ranking coefficient 
i s probably the easiest to calculate and gives a reasonable 
ranking of countries in order of productivi ty. In order to 
obtain the ranking coeff icient , Kendall ranked each of the 
ten crops in the fortyeight countries in order of the i r 
y i e l d , then the sum of the ranks occupied by the unit was 
divided by the number of the crops to obtain the average 
ranks of the uni t . 
Kendall 's money value coefficient was based on the 
value of crop production of each country (which was obtained 
by multiplying the volume of production of a par t icu lar 
crop by the price) and the resu l t s of the ten crops for 
each country were added together and the sura was divided 
by the to ta l acreage in the country under the ten crops. 
Kendall 's energy coefficient i s based on the t o t a l 
energy value of various arable crops expressed as starch 
af ter adding the proportions assignable to by-products and 
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energy index was constructed ty ascertaining the production 
of energy per acre under crops on the basis of a prepared 
table showing the energy value of various crops. 
Hirsch (1943)? has suggested, »Crop Yield Index* as 
the basis of productivity measurement. The method involves 
the average of the yields of various crops in a farm or in a 
locality relative to the yields of the same crops on another 
farm in a second locality. 
Zobel (1950); has attempted to determine the labour 
productivity. He considered productivity of labour as the 
ratio of total output to the total man-hours consumed in 
the production of that output resulting in output per man-
hour. This has been designed with the equation. 
JC - f ( P, L ) 
where, j^ " productivity of labour, 
P - production, and 
L » Labour utilization. 
Huntington and Valkenburg (1952), adopted a 
different technique for measuring the intensity of agricul-
tural production. They considered the productivity of land 
per acre on the basis of eight very widely raised crops in 
Europe, For each crop, the average yield per acre for Europe 
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was taken as an index of 100, and specific yield index of 
each country was calculated accordingly. 
Stamp (1958); suggested a method for measuring the 
agr icu l tura l productivity i .e.^ to convert the t o t a l agr i -
cul tura l production into ca lor ies . The ca lor ic intake id 
a measure of the general health of a person because i t 
determines the amount of heat and energy needed by the human 
body. The Bri t ish Medical Association on the basis of 
exhaustive enquiry, published a table showing a range of 
desi rable caloric intake among adults from 2,100 a day for 
a woman in sedentary occupation, to 4,250 for a man engaged 
in active manual woric. For children, the desirable intake 
i s calculated at 800 a day^ for infants under one year and to 
3,400 for teenage boys. 
12 Stamp (i960), adopted Kendall 's method, by selecting 
twenty countries on the basis of acre yield of nine selected 
crops. The care was taken tha t only those crops were selected 
which were grown nearly in the countries but in cer ta in crops 
only avornges were used. Tho countries were placed In the 
order of output per acre for each crop. The places occupied 
by each country in respect to the selected crops were then 
averaged, and from these averages, the ranking coefficient 
of agr icul tura l efficiency of each country was obtained. As 
for example, if a country was at the top of every l i s t . 
n 
it would have a ranking coefficient of one, and if it 
were at the bottom of every list, it would have a ranking 
coefficient equal to the total number of countries con-
cerned. 
In India ranking coefficient technique for the first 
time was used by Shafi (1960)]-^ for measuring the agricul-
tural efficiency of Uttar Pradesh on the basis of acre 
yields of eight selected crops. The result indicated that 
Ganga-Yarauna Doab districts have the efficiency of highest 
grade while the Rohilkhand district stands lowest in the 
scale, and remaining districts possess agricultural effi-
ciency of medium grade. 
According to Shafi, this method of measuring agricul-
tural productivity perhaps suffers from two defects; Firstly, 
the Rohilkhand farmers may be as hard working or even more 
deligent than the Doab farmer, but on the basis of acre yield 
of crops, the ranking coefficient of agricultural production 
of Rohilkhand districts is the lowest and that of the Doab 
districts the highest and therefore, the agricultural effi-
ciency of the Doab farmer is designated as the highest and 
that of the Rohilkhand farmer as the lowest.Secondly, insig-
nificant acreages under certain crops which show high adap-
tations with regard to physical factors is the same or in 
different regions may have higher yield per acre than those 
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crops which occupy substantial acreages under those crops 
with poor adaptability to physical conditions. 
Stamp (1960), while commenting on this method points 
out that the aim of this technique is to measure actually 
the crop productivity per unit area which depends partly on 
natural factors of climate and soil and partly on the manage-
ment and organization of the farmer. The inherent weakness 
of the ranking coefficient method is that, it considers only 
the acre yield of a crop In a region, and does not take into 
account the areal spread of that pai^ticular crop. For example, 
an enumeration unit 'A* occupies first rank on the basis of 
per acre production of wheat, whereas only a fraction of one 
per cent of crop land is devoted to it, Hence^it is obvious^ 
that while considering the agricultural efficiency both the 
areal spread and the yield per acre should be taken into 
account. 
Loomis and Barton (1961); have measured United States 
agricultural input and productivity in aggregate. To them, 
aggregate productivity depends upon conceptually consistent 
measures of agricultural output and Input. The measures of 
inputs includes all the production factors that depend directly 
on the decisions of farmers. 
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Oommen (1962)P while working out the trends of 
productivity in agriculture of the State of Kerala (India) 
has measured productivity on the basis of yield per acre. 
AC 
Chaterji and Maitreya (1964)j have determined the 
levels of agr icul tural development and productivity during 
1950-51 to 1957-58 in the s ta te of West Bengal, considering 
only two pr incipal crops v i z . , r ice among the food crops 
and Jute among the cash crops. They u t i l i zed the acre 
yield figures for t h i s purposes. 
Dhondyal (1964), has measured var ia t ions in agricul-
t u r a l development and productivity by select ing three repre-
sentat ive d i s t r i c t s from the three regions of the Uttar Pradesh, 
while assessing the role of c red i t , intensive crop enterpr ises , 
and the influence of i r r iga t ion water during 1962-63. 
Garg (1964), worked out the trends in agr icul tura l 
development with respect to to ta l cropped area, gross i r r i g a -
ted area and foodgrain production in the two d i s t r i c t s of 
Uttar Pradesh, v i z . , Gorakhpur representing the eastern region 
and ^fIeerut the Western region and productivity by assessing 
acreage, production and average yield per acre of three 
important crops, v i z . , r i c e , wheat and sugarcane* This study 
period extends from 1951-52 to 1960-6I, covering the period 
between the Fi rs t and Second Five-Year Plans. 
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19 Sanchety ( 1 9 6 4 ) , has examined the p r o d u c t i v i t y of 
p r i n c i p a l c e r e a l s i n the d ry a r e a s of the R a j a s t h a n s t a t e 
bjr c o n s i d e r i n g the ave rages of l a s t two t r i enn iums1956-57 
to 1958-59 and 1959-60 to 1960-51 r e s p e c t i v e l y , and t h e 
c h a n g e s o c c u r i n g t h e r e i n . He accounted average y i e l d p e r 
a c r e as the b a s i s of p r o d u c t i v i t y a s s e s s m e n t . 
20 Enyedi ( 1 9 6 4 ) , whi le d i s c u s s i n g g e o g r a p h i c a l t y p e s 
o f a g r i c u l t u r e i n Hungery r e f e r s a formula f o r d e t e r m i n i n g 
an index of p r o d u c t i v i t y : 
Y T 
Yn Tn 
where 
Y = t h e t o t a l y i e l d of t h e s e l e c t e d c rop i n t h e 
u n i t a r e a , 
Yn => t h e t o t a l y i e l d of t h e crop a t t h e n a t i o n a l 
s c a l e , 
T = the t o t a l cropped a r e a of the d i s t r i c t , 
Tn = t h e t o t a l cropped a r e a a t n a t i o n a l s c a l e . 
L a t e r on , K e n d a l l ' s ' r a n k i n g c o e f f i c i e n t method' was 
21 
modif ied by t h e Sapre and Deshpande ( l 9 b 4 ) , by g i v i n g 
we igh tage to i t by the a r ea under d i f f e r e n t c r o p s . The 
w e i g h t s f o r r anks of v a r i o u s c rops a re p r o p o r t i o n a l t o t h e 
p e r c e n t a g e of c rop land under each c r o p . For example , an 
/5 
enumeration unit "A" has rank 5 on the basis of wheat 
acre yield and occupies 33 per cent of area to the total 
cropped land, Jowar ranks 3 and occupies 16 per cent of 
the area; rice 4, and occupies 30 per cent of the total 
cropped land. Thus, the weighted average of ranks for 
different crops v/ould be: 
(5 X 33) + (3 X 16) + (4 X 30) = 333 
divided by the sum of the weights 333/79 « 4 ,21 . 
Kemdall's 'ranking coefficient• would be worked out in 
the following manner 5 + 3 + 4 = 1 2 divided by the number 
of crops taken into consideration as: 12/3 =4. 
Shafi (1965), adopted a technique for measuring 
the intensi ty of agriculture in the d i s t r i c t s of Uttar Pradesh. 
The r e s u l t s , when mapped showed that the d i s t r i c t s of the 
Doab, with the exception of cer ta in pockets, had the highest 
in tens i ty of production while the lowest in tensi ty was found 
in the some sub-montane d i s t r i c t s and in some d i s t r i c t s of 
Bundelkhand. The intensi ty of the d i s t r i c t s of Rohilkhand 
did not appear as the lowest in the scale on th i s map. In 
fact in one d i s t r i c t , Bijnor, the in tensi ty appeared next 
to the highest . According to Shafi, th i s method suffers from 
the same defects as the ranking coefficient method. 
Shafi (1965)P while high lighting the different-
approaches to the measurement of agricultural efficiency, 
applied this method and mapped the production per worker 
in tonnes with respect to the selected food crops In 
Uttar Pradesh. The results indicated that the districts 
of Saharanpur in the Doab and Bijnor in Rohilkhand enjoy 
the highest position in the scale of efficiency, and the 
farmers of the four districts of the Upper Doab occupy the 
second position, while the districts of the entire sub-
montane region and some of the districts of central Uttar 
Pradesh are lowest in the scale. 
Another approach by Shafi is based on the number of 
workers needed for production in tonnes with respect to 
the selected food crops. The calculations indicate, that 
in most of the Qoab Districts, one tonne of food (cereals 
and sugarcane) is produced by one worker per year, while 
two or three workers are needed to produce the same amount 
in the sub-montane districts. This approach highlights 
the situation of labour surpluses in agriculture which is 
interesting and important. 
It may be pointed out that the efficiency of labour 
cannot be equated with agricultural efficiency. Moreover, 
high productivity per unit of labour may be obtained by 
large inputs of capital, even though the production per 
unit of labour may be low due to large number of workers 
than needed. Again, the same unit of labour with equal 
amount of capital outlay may be more productive and there-
fore, more efficient in a region with favourable natural 
factors than in other region with relatively less favour-
able factors. 
Shafi's another approach is to convert the food 
production into calories. Quantitative food requirements 
are usually estimated in terms of heat units - calories. 
A physiological calorie (also called kilocaslorie abbre-
viated as "Kcal") is the amount of heat necessary to 
raise the temperature of one kilogram of water by one 
degree centigrade. The caloric Intake is a measure of the 
general health of a person because it determines the amount 
of heat and energy needed by the human body. 
Khusro (1965), has linked assessment of productivity 
with the output per unit of a single input and output per 
unit of cost of all inputs in the agricultural production, 
Saran (1965), applied Cobb Douglas 'Product ion 
Function' approach for the measurement of p r o d u c t i v i t y . The 
common purpose of t h i s study i s to express input /ou tput 
r e l a t i o n s h i p between severa l inputs and one output i n the 
a g r i c u l t u r a l system. T W J ^ a ^ t l d n ? | § | ^ v t h e following 
form; /7 1^ " '^' 
'J"iYrvERStr<J^ 
n 
Y = Ax^ bX2, cx^, dx^ x^y 
where 
x^ , ^2$ Xx, x^ n denotes 
various inputs, like land, labour capital assets 
and other working expenses. 
b, c, d,...,.y represent elasticities of the respective 
inputs. 
Tambad (1965 and 1970), has adopted 'Crop Yield Index' 
as the basis for measuring agricultural productivity. He 
explains that the purpose of this technique is to express 
the average yield of various crops on a farm or in a region 
relative to the yield of tiame crops on an another farm or in 
a second region. It can be expressed In the following 
equation; 
Crop Yield Index 
i 
Yi 
= 1 Yio 
f = 1^ i 
Ai 
Where, 
i = 1, 2, 3 n are the number of crops considered 
in an unit area or year, 
Yi = is the yield per acre of crop i, in a farm area 
or year. 
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Ai = is the v/eightage of crop i, denoted by the 
area under the crop as a percentage of total 
cropped, and 
Yio = is the average yield per acre of crop i, at 
the group of farms or entire region or the 
base year. 
27 Agarwal (1965)^ has suggested a'Factorial Approach' 
v;hile measuring agricultural efficiency in Bastar district 
of Madhya Pradesh. In this approach, a number of human 
controlled factors relating to agricultural production as: 
crop superiority, crop commercialization, crop security, 
land use intensity and power input have been selected, with-
out considering the environmental factors, 
Yang (1965)7 has initiated a method "Crop Yield Index" 
to measure the agricultural productivity of farms by considering 
the yield per iiectareof the crops concerned, and the magni-
tude of area devoted to the crop in the region. The compu-
tation of the index can be illustrated with the help of 
following example: 
1) The yield per hectare of one or two of the most 
Important crops. 
2) Crop Yield Index - This index represents the yield 
of all crops on a farm compared with the average 
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crop yield of region. Before calculating 
the crops yield index for a particular farm, 
the average yield of each of the crops grown 
in the region must be determined. Then by 
dividing the yield of the crop in the region, 
a percentage figure is obtained which^when 
multiplied by 100, gives the index number, as 
shown in column 5 of Table. By incorporating 
the area devoted to each crop as a weight and 
multiply this percentage index, the products 
are obtained as listed in column 6 of the(Table 4) 
By adding the products and dividing the sum of 
the products by the total crop hectares on the 
farm (the sum of column 4) the average index is 
the desired crop index for the particular farm, 
using crop area as weight. Similarly, it can 
also be calculated by taking man work units as 
weights. 
Table 4 
Method of calculating crop Productivity index for the district 
Anantnag. 
Name of Yield in Quintal per Area of Crop Crop yield in %age multi-
Crop hectare in the dist- the dist. as plied by 
Ivefage Yield in rict in %age of the area In 
yield in the hectares. State (Col.3/ hectares 
State. district Col.2 x 100) (Col.5 x 
Col. 4) 
Rice 12.24 18.29 3,570 149.42 533,458.3 
Maize 14.25 22.56 20,360 158.31 3,223,309.5 
Wheat 10.95 16,25 7,000 148.40 1,038,812,8 
^&—'-^—'''' 36.J —^^-^ >..'dm 
1 
4,797,648.^ 
Crop Yield Index = — 
30,953 
154.99 
A modif icat ion i n the Sapre and Deshpande's weighted 
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averfige of the ranks has been done by Bhatia (196?) , i n 
determining the a g r i c u l t u r a l e f f i c iency i n Ut ta r Pradesh. 
He f i r s t ca lcu la ted the y ie ld ind ices of var ious crops 
and mul t ip l ied them by the percentage of crop land under 
d i f f e r e n t crops and divided the sum of these by the sum 
of the percentage of crop land under the d i f f e r e n t c rops . 
This may be expressed asJ 
Yc 
( i ) lya «= . 100 
Yr 
Where, 
lya « Yield index of crop ' a ' 
Yc » Acre yield of crop ' a ' i n the component 
u n i t , and 
Yr « Acre y ie ld of crop ' a ' i n the e n t i r e study 
a]?ea. 
l y a . Ca + lyb • Cb + . . . . lyn , Cn ( i i ) E^ 
Ca + Cb + Cn 
Where, 
Ei = Agr icu l tura l e f f ic iency index 
l y a , lyb . . . . lyn « Yield ind ices of var ious c r o p s . 
Ca, Cb Cn =» Percentages of crop land devoted 
to d i f f e r en t c r o p s . 
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Clark and Haswell (196?)^° modified the Vires 
method by expressing the output in terms of kilograms 
of 'Wheat tJquivalents'per head of population. The scale 
accords with the weighting system used by the Food and 
Agricultural Organization of the United Nations. The Food 
and Agricultural Organization weighing system is based on 
the regional wheat relative price weights. In this scale 
total agricultural production is expressed in terms of 
kilograms of 'economic wheat equivalent/person/annum'. 
Shafi further (1967)» considered the district as 
the unit of study and converted the acre yield of each crop 
in the area into calories. Thesewere added together and 
divided by the number of crops considered. The results 
thus obtained revealed the output of calories per acre. 
Considering the actual intake of 2,000 calories per person 
per day as the minimum requirement under Indian conditions 
(equivalent to a farm production of about 800,000 calories 
taking into account a loss of 10 per cent in the general 
rate of extraction, and known losses In food production), 
the per acre calories were converted into Standard Nutrition 
Units. The calculations in Uttar Pradesh revealed that all 
the districts of Ganga-Yamuna Doab produced 1.4 to 2 standard 
Nutrition Units per acre, while the sub-montane districts, 
some Rohilkhand districts and all the Bundelkhand districts 
3 
with the exception of Banda produced 1 to 1.4 Standard 
Nutrition Units, 
32 
Dovering (196?)i has measured the productivity of 
labour in the United States agriculture in aggregate since 
1919 to 1954 as a whole, as well as commoditywise. 
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Shafi's (1969), another approach is to measure 
agricultural efficiency in terms of labour and capital 
effectiveness. Labour productivity can be obtained by 
dividing the total production in any unit area by the number 
of man hours or less precisely by the number of persons 
employed in agriculture. The concept of capital outlays is 
extremely complicated and difficult to compute and inter-
pret on a scientific basis. It becomes more difficult 
when the value of output is introduced in the context of 
arbitrary rates of exchange between the world currencies. 
A number of approaches have been applied while considering 
the agricultural productivity on the basis of the efficiency 
of labour. One approach is to divide total production by 
the number of workers engaged in agriculture. In another 
approach, a reverse index may be applied where the total 
number of workers per unit of production is assessed, 
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Shafi (1972), while measuring the agricultural 
productivity of the Great Indian Plains, modified the 
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Enyedi's formula. In the modified formula, the summation 
of the total yield of all the crops in the district is 
divided by the total area under the crops considered in 
the district, and the position thus obtained is examined 
in relation to the total yield of all tl-ie crops considered 
at the national level divided by the total area under those 
crops. The formula would be read thus: 
,Yw ^  Yr ^ Ymi . , /Yw ^ Yr ^ Ymi . 
or 
n n 
£ Y ^ y 
Where, 
Yw, Yr, Ymi,...n = Yield of the various crops in 
the unit area, 
Yw, Yr, Ymi,...n = Yield of the various crops at 
the national level, 
t = Area planted under those crops 
in the unit area, and 
T » Area planted under these crops 
at the national level, 
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Singh (1972), has evolved a new technique for 
measuring agricultural productivity of Haryana state in 
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terms ol Nutrition Units per unit area. He has triea to 
measure the carrying capacity per square mile in the area 
unit which can be expressed as: 
Co 
Sn 
where, 
Cp = Carrying capacity, 
Co = Caloric output per square mile, 
Sn » Standard Nutrition lor ingestion in calories 
per person/annum 
He expressed it as a percentage of the carrying capa-
city in the entire region to obtain index number which give 
a measure of the agricultural efficiency of the areal unit 
relative to the entire region. The above may be expressed 
as: 
Ope 
Jae = x 100 
Cpr 
where, 
xae « the index number of agricultural efficiency 
of an enumeration unit, 
Cpe = the carrying capacity in terras of population 
in the component enumeration unit, 
Cpr = the carrying capacity in the entire region. 
He considered the following points while considering 
the agricultural efficiency; 
1) The acre yields of each crop, 
2) The sharing of the harvested land by the different 
crops, 
3) The agricultural land occupance by cereal crops,pulse crops, 
food crops and oilseeds covering 85 to 95 per cent 
of the harvested land for assessing farming effi-
ciency, 
4) The total deduction in the form of disappearance 
and consumption from the total gross production 
leaving behind the production available for human 
fuel, 
5) The differential calorific value of each crop; and 
calories available for ingestion per unit area, and 
6) The Standard Nutlrtion Unit by giving weightage 
to the proportionjof age/sex groups, lactating mothers, 
pregnant mothers and type of work in which rural 
population is engaged. 
This method does not take into account the livestock 
products, for these are produced in such small quantities 
that the ommisslon makes no difference to the index number. 
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Nagia et al*(1977), conducted a field study in 
the village Khandewala, of Haryana state. The study takes 
into account the productivity levels at different fields 
of the village in terms of money value during 1974-75 and 
a number of factors enumerated in three broad categories 
viz.^environmental, institutional and technological which 
hold responsibilities for the productivity variations, 
37 Bha]-la (1978), has considered output per person on 
constant average price for measuring productivity of labour 
in Indian agriculture in order to account for nineteen crops 
during the trienniums 1962-65 and 1970-73 for each district 
of the country (India). 
Singh (I979)f devised a method of presenting a two-
dimensional picture of agricultural productivity comprising 
two components, viz; intensity and spread considering three 
variables (i) yield, (ii) grain equivalent, and (iii) cropp-
ing system in the districts of Andhra Pradesh state. Accord-
ingly, a relative share of intensity and spread for each 
micro unit (district) has been computed to the macro unit 
(state) separately for the above three variables with the 
help of equations that have been derived. 
Dayal (1984), has devised two different methods, one 
relates to price weighted index and in second, he took into 
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account the prevailing farm harvest prices In different 
regions, and equated the yield of 18 selected crops with 
that of the prices. In order to compute the index, he 
devised a formula, which would be read this: 
n ( 01 PI ) 
(1) PL = " 
1 = 1 Al 
where, 
n = Total number of crops, considered 
01 B Output of ith crop In the district, 
Pi = Regional average of farm harvest price for 
ith crop of per unit weight, 
Ai = Area occupied by ith crop in the district. 
The labour productivity index (Pb) (agriculture pro-
ductivity per worker) can be computed similarly with the 
help of formula given below: 
n ( Oi Pi ) 
(11) Pb = ^ 
1 = 1 wi 
where, 
n = Total number of crops considered 
01 = Output of ith crop in the district 
Pi = Regional average of farm harvest price for 
1th crop of per unit weight, and 
Wi » The labour input workers year in agriculture 
the district. 
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Fina]]y, a composite index of agriculLural producti-
vity can be obtained by calculating a ranking coefficient 
of i(PL) and ii(Pb)• The districts were ranked on the 
basis of land and labour productivity values accordingly. 
Each district obtained two rank values ranged between 1 and 
307. The values of the districts belonging to two ranks 
were averaged to get the composite index which characterised 
the aggregate levels of productivity. 
X /<-7f 7\ -J^  
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CHAPTER IV 
FACTORS INFLUENCING AGRICULTURAL PRODUCTIVITY 
(A) ENVIRONMENTAL F ; \ C T 0 R S INFLUENCING 
AGRICULTURAL PRODUCTIVITY. 
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(a) Envli'onmental Factors Influencing Agi'icultural 
ProductlvJ ty 
Agricultural productivity is dependent upon a number 
of factors, v/hich may broaaly be classified as: environ-
mental, institutional and technological, Among the environ-
mental factors, climate and soil have significantly dominat-
ing role, • Technology has a positive role in agriculture, 
and the factors related to technology are: variety and 
extent of use of improved seeds, fertilizers, irrigation 
techniques, use of improved implements machinery, use of 
pesticides and insecticides to control a number of pests 
and diseases, and the new farming practices. The ownership 
and size of holding and the tenancy are some of the institu-
tional factors that affect the agricultural productivity. As 
stated by Stamp, "Crop productivity per unit area depends 
partly on the natural factors of soil and climate and partly 
on the management and organization of formers." 
Tho cliinui.c of the region has a direct control over 
the kinds and yield of crops that can be grown in it. The 
chief elements of climate are temperature, sunshine, rainfall, 
2 
wind, atmospheric humidity. For the optimum growth of crop, 
all the essential conditions of climate must be present in 
suitable manner to achieve higher yields. 
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All the p l an t s need some amount of temperature during 
t h e i r growth per iod . High temperature condi t ions associa ted 
v/ith tl)e su f f i c i en t moisture lead a l ub r i can t 
growth. Daily Ranj^ io of temperature also 
a f f ec t s in many ways: Crop y i e l d s , and crop q u a l i t y . For 
example, po ta toes do well only i n areas with cool n igh t s 
and v;arm days; o ther crops l i k e , maize are grown to t h e i r 
be s t advantages v;here both days and n igh ts are ho t . Annual 
r ange of Lem])erature produces condi t ions to grow a number of 
crops i n d i f f e r en t seasons of the year . For example, i f 
temperatures are too low in the winter season, that w i l l 
adverse ly e f fec t the yield of wheat grown in t h i s season. 
In Jammu and Kashmir, August i s the warmest month 
wi th a mean temperature of 23.31 C, and a mean d a i l y maximum 
temperature of 28.30 C, January i s the co ldes t month v/ith 
a mean temperature of -1.66 C. The highest temperature 
recorded are 33.79 °C in July and the lov/est 8.88 °C in 
January ('rrih.lo ^ ) . 
Table 5 
Monthly and d a i l y range of temperature in Jammu and Kashmir 
SI.No, Months Mean da i ly Mean da i ly Mean d a i l y Highest 
maximum minimum temperature temperature 
1. January 0.55 °C - 4.44 °C - 1.66 °C 4.44 °C 
2 . February 2.77 °C - 2.77 °C 0.03 °C 10,54 °C 
3 . March 10.54 °C 1.66 °C 6.10 °C -15.54 °C 
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' i ' ; i i . 
h. 
5 . 
6 . 
7 . 
8 . 
9 . 
10 . 
1 1 . 
1 2 . 
J(.- [) (Con 
A p r i l 
May 
June 
J a l y 
August 
September 
October 
November 
December 
L j ru ied) 
18.31 
24.97 
22.75 
22.75 
28.30 
27.76 
23.86 
15.54 
6.66 
°c 
°c 
°c 
°c 
°c 
°c 
°c 
°c 
°c 
8.32 
10.54 
12.76 
16.65 
17.76 
12.21 
6.66 
- 2.22 
- 0.55 
°C 
°C 
°C 
°C 
°C 
°C 
°C 
°C 
°c 
12.21 
17.76 
18.31 
22.20 
23.31 
19.98 
14.98 
6.66 
2.77 
°C 
°C 
°C 
°C 
°C 
°C 
°C 
°C 
°C 
,27.75 °C 
30.52 °C 
12.76 °C 
33.30 °C 
32.19 °G 
32.19 °C 
28.86 °C 
18.87 °C 
12.76 °C 
Source: Superintending Engineer, Irrigation and Flood Control 
Department, Jammu. 
The percentage of the possible hours of sunshine affects 
agriculture in two ways: (l) by limiting the number of crops 
which can be grown profitably; and (2) by affecting the yields 
of cropsgrovm. The first of the above given two effects 
follows from the fact that crops have different sunshine 
requirements. Unfortunately, those which can be grown to 
advantage in areas with much dark, cloudy weather are those 
v;hich are less profitable, for example, hay and oats. There-
fore^ the agricultural desirability of an area is decreased by 
a low percentage of the possible hours of sunshine. The 
second affect is on yield, influences profits directly. Thus, 
the amount of sunshine becomes an important factor in deter-
mining the relative agricultural desirability of areas. 
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In Jarninu and Kashmir, long hours of sunshine occur 
in the months of September, October and November, the least^ 
of course , in January, 
The g r e a t e s t r i s k in a g r i c u l t u r e i s the t h r e a t of 
condi t ions of f r o s t s . Two kinds of f r o s t s , may be d i s t i n g -
uished: 
( i ) advection or airmass f r o s t s , which r e s u l t s when the 
temperature at the surface in an airmass i s below freezing 
p o i n t , and ( i i ) r a d i a t i o n f r o s t , which genera l ly occurs in 
cloudleii.s iil/',hts with a Loiiiperatui-e invers ion and usual ly 
r e s u l t s i n formation of i ce c r y s t a l s . An e n t i r e f r u i t o r 
be r ry crop may be wiped out by a s ingle hard f ro s t although 
the p l a n t s themselves are not neces sa r i l y k i l l e d . The hazard 
i s g r e a t e s t during flov/ering period for crops and orchards . 
Rainfa l l i s the most important c l ima t i c element affecting 
the a g r i c u l t u r a l p r o d u c t i v i t y . Rainfal l suppl ies moisture 
to the s o i l s for c rops . The s o i l moisture supply, however, 
does not depends on r a i n f a l l a lone, but also on various 
o the r f ac to r s concerned in the hydrologica l equat ion , which 
may be expressed as : 
P = E + R + D + S. 
V/here, 
p = p r e c i p i t a t i o n , 
E = Evapot-. v.xispi r a t i o n . 
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R - Sui face run-off, 
D = the rainv/ater v/hich drains beyond the 
root range of plants dov/n into the deep 
sub-soil on to the parent rock, and 
S = the amount of v/ater stored in the soil. 
The extent to which the rainfall in any area can 
pi'ovide soil moisture available to crops therefore,depends 
not only on the total amount of rainfall per annum, but also 
<ipon its seasonal distribution, its reliability within and 
between season, its intensity and rate of infiltration into 
the soil, and on the balance between rainfall and evapotrans-
piration from the crop and soil. 
In Jaramu and Kashmir, July and August are the rainiest 
months average (5.82 cm . and 6,05 cm , respectively). March 
and April have an average rainfall of 9.12 cm . and are 
highly useful for agriculture particularly for wheat and oil-
seeds. The nunber of rainy days varies from 8,0 to 8,1 in 
Ilarch and Apidl. The spring rains cause melting of snow at 
higher elevations and make flowery Kashmir dull causing 
floods in the Jhelum. The average rainfall is about 65.0 cm . 
v/ith 19 rainy days y.Table 6). 
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Table 6 
Months, r a i n f a l l and number of r a i n y days i n S r i n a g a r 
Monthr, Averai2,e R a i n f a l l Actual number 
i n Cm . of r a i n y days 
0 . 3 3 
1.82 
2 .69 
0 .37 
2 .23 
2 . 2 3 
1.92 
2.49 
0 . 2 7 
0 .75 
0 .60 
4 .66 
To t a l 19 .38 
Source: Executive Engineer, Flood Planning Division, 
Srinagar. 
V/ind affects productivity indirectly through the 
transport of moisture and temperature properties of the air, 
movement of air increases evapo-transpiration. It may speed 
up chilling of plants or, on occasion can prevent frost. 
Continuously strong winds affect the plant structure and the 
pollination activities of insects. Protected valleys and 
January 
February 
March 
Apr i l 
May 
June 
J u l y 
Auguat 
September 
October 
November 
December 
7.25 
7.10 
9.02 
9 .12 
5.95 
3.50 
5.02 
6.05 
3.82 
2.92 
1.10 
3.3.0 
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] eo iilopes are s u i t a b l e io r same types of crops v/hich are 
e a s i l y damaged by wind. The best permanent v/indbreaks are 
rows of t r e e s planted perpendicular ly to the s ides of p r e -
v a i l i n g winds. 
In Jammu and Kashmir, winds genera l ly follow a d i r e c t -
ion from south and sou theas t . The d i r e c t i o n of upper winds 
upto 1828 m. i s from northv/est v/ith speed of about 24 Km. • 
per hour. 
There are optimum moisture condi t ions for crop develop-
ment Just as there are optimum temperature cond i t i ons . Excess-
ive amount of water in the s o i l a l t e r var ious chemical and 
b i o l o g i c a l p rocess , l i m i t i n g the amount of oxygen and i n c r e a s -
ing the formation of compounds t h a t are toxic to p lant r o o t s . 
The occurance of high humidi t ies over a long period combined v/it 
h i g h temperatures , favours rapid development and spread of 
5 fungus d i seases of crops and of moulds on s tored produce. 
Snow, s l e e t and freezing r a i n are t h r e a t s to wi ther ing 
p l a n t s . 
In Jammu and Kashmir, the December has the highest 
humidity being 89 per cent and in May the minimum 71 per cent 
fi-xjm October to March humidity percentage is high because of 
the fact that monsoon winds add up moisture to the atmosphere 
and from May to July the humidity percentage is low due to 
tliG excessive heat prior to the monsoon conditions. 
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The snow protects the crop from frost and from dry-
ing winds, which, when the ground is frozen may cause death 
through evaporation when there is no replacement water 
available, there are other hazards. Certain parasitic fungi 
find suitable conditions for breeding under snow cover and 
attack plant seeds. This is one of the factors discouraging 
cultivation of waiter wheat in the higher areas of the state. 
Another important factor which determines the produc-
tivity is soil. It is the fertility of soil, which control 
plant growth. The soils having all essential elements in 
forms readily available to plant are said to be productive 
ones. There are productive soils which support luxuriant 
growth of crops and others unproductive the support almost 
no useful plnnt life, regardless to what is done to them. 
In between these tv/o categories of soils lie the majority 
of soils, which must be fertilized, irrigated and well 
drained to make them desirably productive. Too little amount 
of calcium even for a day may reduce crop yield. If the soil 
is hard and crusty so that it is too wet after a rain and 
too dry a few days later plant growth is stunted. To be more 
specific, all crops,need the same kind of elements in addition 
to water and air but they differ in the relative amounts of 
their requirements of these elements. For example, bajra, 
lucerne and rice all require the same elements, as well as, 
air and water. But bajra grows on soils very lov/ in both 
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available nutrients and water, while lucerne requires a 
very fertile soil which is constantly moist. On the other 
hand, lucerne and rice both have a high water requirement; 
but lucerne must have plenty of air mixed v;ith the water, 
whereas, rice does better when the soil is flooded with 
water. The soil consists of four major constituents: 
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mineral matter, organic matter, wat^r and air'o Minei'al 
matter, forms the bulk of the soil solids (by v/eight atiout 
90 per cent). By volume the air dry soil contains h3 to 
50 per cent mineral matter, air about 40 pei- cent, v;atei-
5-10 per cent, and organic matter 4 per cent." Physically 
the soil consists of stones, large pebbles, dead twigs, 
roots, leaves, coarse sand, fine sand, silt, clay and humus, 
The essential elements of plant gr-outh are: caT'l)on, 
hydrogen and oxygen from air and v;ater, phosphorous, pota-
ssium, sulphur, calcium, iron, mognesium, boron, manganese, 
copper, zinc, molybdenum and chlorine from the soil, and 
nitrogen fr*om both soil and air. HitixDgen, phosphorus and 
sulphur in soils are constituents of or-ganic mattei^. These 
three nutrients become available to ]J.ants only aftr-i' bio-
logical decomposition. 
The nutrient supplying power in sand and silt is very 
low brcnu.'-p llioy are compo.'-;cd mont 1 v <^ t relatlvrOy nndomm-
posed primary minerals; wliereas, clay is composed of 
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secondary weathei-ed minerals and hydrous oxides of iron 
and aluminium and therefore,has a great pov/er to supply 
nuti^ ients to plants. Phosphorus is taken into the soil 
in the water soluble from the soil solution. Potassium 
occurs in the soil mostly as a constituent of primary 
minerals that exist in snnd and silt particles. Calcium 
and megnesium in soils occur in both slovly as well as I'cadily 
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soluble minerals and rocks. All these elements pi-e needed 
by plants in substantial quantities, whose lack often limit 
crop pr'oduction. Requirpmontr; of ther.e ploinontr? vary nccoi'd-
ing to the different crops. One plant species may be several 
times richer in a particular element than the other. The 
higaer the yield of a crop, the greater the demand for all 
the necessary elements. 
Physical properties of the soil greatly influence 
the plant growth. It also influences the chemical and bio-
logical behaviour of the soil. The physical properties of 
the soil depend on the amount, size, shape, arrangement and 
mineral composition of its particles, the amount of organic 
matter and volume of its pores. Important physical proper-
ties of the soils are texture, structure, density, poixjsity, 
consistence, colour and temperatur-e. Soil texture refei's 
to the relative proportions of sand, silt and clay that are 
present in the soil. A large amount of sand in a soil will 
make it coarse and gritty. Such soil is light and may-
be called sandy or sandy loam. If silt is present in 
large quantities, the soil is of medium textured and may 
be called silt loam or loam. On the other haml, a large 
amount of clay in a soil makes it sticky wlien wet and 
hard when dry. Such soil is heavy and may be termed as 
clay or clay loam. For determination of suitability of 
agriculture, the medium textured soil is considered the 
best in respect of moisture holding capacity and aeration 
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of plant roots. Soil structure refers to the way an 
which individual soil particles are joined into clusters 
and separated from other clusters. The four primary 
types of structures are granular, blocky, platy and 
single grain. The type of structure has a tremendous 
effect on the permeability of soil. The capacity of a 
soil for the growth of plants depends as much on its 
structure as on its nutrient contents. Soil structure has 
a direct relationship to soil productivity, soil permea-
bility and root growth. The colour of the soil varies 
widely amongst various kinds of soils as well as witfiin 
different horizons of a soil profile. The colour of the 
top soil is indicated by the drainage of the aiea. Well 
and moderately well drained soils have generally a uniform 
brcn:*) colour when moist but in somp cases there may bo 
various shades of red or yellov/. A pnlp or grey denotes 
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poor drainage for long periods. A black surface usually 
indicates the land is either rich in organic matter or 
has remained wet for long periods. The soil temperature 
is dependent on the heat that soil absorbs in relation 
to the losses through radiation and evaporation of soil 
moisture. The amount of heat that enters the soil is 
controlled by climate, colour of soil, altitude and aspect 
of the land and the vegetation cover present on the soil. 
Though the loss of soil under vegetation cover is 
minimum, but lands must be cleared of vegetation and culti-
vated to feed the ever growing human population. Soil 
erosion is the wearing and removal of the soil from the 
land surface by various natural agencies such as running 
water, wind, glaciers and waves. Under normal, physical 
biotic and hydrological equilibirium in natui-^, the erosion 
that takes place is normal or natural, whei-ein soil removal 
is fairly balanced with soil formation processes. When this 
baliance gets disturbed by man's exploits and by natural 
calamities^the soil loses its resisting power and eroding 
agencies become more active and cause accelerated erosion. 
Soil erosion is affected by a number of factors; 
(1) climate, (ii) topography with special reference to 
nature, degree and length of slope, (iii) physical and 
chemical characteristics of soil, (iv) nature and extent of 
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ground cover, (v) natural phenomenon such as , earthquakes, 
upheavals and landsl ides , (vi) the land use and farming 
prac t ice . 
Precipi ta t ion i s the most effective factor causing 
erosion through excessive run-off. The higher the ra in-
f a l l in tens i ty , the greater will be the volume of run-off 
water per unit time. Run-off that causes erosion i s 
dependent on amount, duration, in tensi ty and frequency of 
the r a in fa l l and also the time of the season when r a in fa l l 
occurs. Slope accelerates erosion as i t increases the 
velocity of the flowing water. On a smooth surface of 
uniform slope the velocity of the run-off is theoret ical ly 
doubled if the slope is increased four times, and the longer 
ttio slope the ^^re/iter is the volum(^  o( watei- which accumu-
l a t e s and the higher the velocity i t a t t a in s . Soil erosion 
i s also influenced by the nature of the s o i l , pa r t i cu la r ly 
i t s texture, s t ructure , organic matter, the nature of the 
clay and the amounts and kinds of s a l t s present . 
Fine textured sandy soi ls are readily eroded because 
of the i r limited and unstable aggregates. Impermeable clay 
quickly become saturated and ai-e unable to accept further 
i n f i l t r a t i o n of ra in fa l l with resul t ing run-off. Erosion 
exceeds in declining f e r t i l i t y . A decline in nutr ient 
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status of the soil may indirectly increase erosion by 
reducing the growth and density of cover of the crops, 
and the amount of organic matter returned to the soil in 
crop residues. The presence of vegetation cover acts as 
an erosion-retarding factor. Closed forests and grasses 
provides the most effective production than cultivated 
crops. Faulty methods of cultivation are condusive to 
erosion, such as the cultivation of crops on mounds or on 
ridges running up and down the slope. 
By erosion the top soil is lost and its fertility 
declines. The annual loss of fertility by erosion is 
twenty times faster than what is removedby the crojis.' As 
the water continues to carry away the top soil, the produc-
tivity of land declines. Erosion not only reduces yields 
on denuded slopes but may also lower the productivity of 
level lands below as a result of floods depositing large 
quantities of coarse sand, gravel which bury the surface 
soil of the lower land. Cutting of river banks may destroy 
good agricultural land and floods may damage crops. 
The basic aim of soil and water conservation is to 
reduce soil losses and to maintain the overall productivity 
of the soil. The most important requirement is to keep 
the land under cover for as long a^ time as possible and 
109 
to encourage more water to enter into the so i l and to reduce 
the amount and velocity of run-off to a minimum. Commonly-
used practices in soi l and water conservation are s t r i p 
cropping^crop rota t ion, mulching the planting of grasses 
and t r ees , contour t i l l a g e , contour bunding, t e r rac ing , 
the construction of ponds and reservoirs and the control of 
gu l l i e s and stream bank. 
In the s t r i p cropping,narrow s t r ips of different 
crops are planted on the contour. Strips of erosion per-
mitting crops l ike cotton and sorghum being separated by 
s t r i p s of erosion-checking crops l ike groundnut, other 
legumes and grasses. The so i l erosion that occurs in so i l 
exposing s t r ips are to a great extent checked and held in 
the next soi l protecting s t r i p . The crops of the two s t r i p s 
should not have the same planting and harvesting times. 
St r ip cropping i s often used in conjunction with contour 
terracing in which the v/idth of the s t r ip s being adjusted, 
to the terrace in te rva l . Mulching i s effective in reducing 
run-off and erosion since i t protects the ground through 
vegetable t rash , slow-up the movement of water over the 
surface, and improves the permeability of the s o i l . This 
i s done by enhancing the so i l organic matter content and 
by promoting increased termite earthworm ac t iv i ty , which 
provides many channels for the pei-colatlon of water. 
Rotation means growing a set of crops in a regular 
succession over the same field within a defined period 
of time. Continuous growing of cultivated crops cause 
more erosion. A good rotation should include an open 
row crop, densely planted small grains, a spreading legume, 
or legume grass mixture and a deep rooted crop. Rotations 
help removal of nutrients in a uniform way from greater 
depth, keep the field covered for a longer period of time, 
and reduce erosion. The roots of the grasses lightly bind 
the soil against erosion, increase water infiltration, and 
Improve physical characteristics of soils. Grasses can be 
gro^ rm on lands which are not suitable for cultivation. They 
are also used in protective bunds, water ways, highway align-
monLo, bndly ei-odcd ntena, (;u]]y conti-ol nnd lor M Lnb 1IJ zln/', 
sand dunes. Ploughing and cultivating on the contour is one 
of the simplest and cheapest conservation measures. This 
practice not only reduces erosion but also has the merits 
of interfering very little with farming operations, and of 
saving power and wear on machinery. On gently sloping land 
and in low rainfall areas, cultivation along contours alone 
is fairly effective for soil and water conservation. It is 
also used in combination with other measures sucli an, terrac-
ing, bunding and strip cropping. In the practice of contour 
bunding, the slope of the land is broken up into smaller, 
i l l 
more level compartments by constructing earthen embank-
ments of suitable size on contours. Each bund thus holds 
the rain-water within each compartment. In low rainfall 
areas, level bunds are preferable to help increase moisture 
absorption. In high rainfall areas, the bunds are slightly-
graded longitudinally to permit the safe disposal of excess 
water. The principles and purposes behind terracing are 
the same as for contour bunding. But terraces are built 
as broad based alternating channels and ridges laid across 
the slope, and these ridges and terraces can also be culti-
vated and crops planted on top of them. Level, retention 
type terraces are built in low rainfall areas to conserve 
more moisture, and slightly graded ones are built in high 
rainfall areas for safe disposal of excess water. Bench 
terracing is the oldest mechanical conservation measure. 
They are laid on contour in the form of a series of step 
like platforms. The forward banlcs are never cultivated 
being constructed as nearly vertical as possible. These 
are used on steep or very steep slopes. To control and 
stablize gullies, reouires diversion bunds and channels to 
control the extension of gullies. The gullies should be 
established under permanent grass and tree vegetntion. 
Throughout India, the problem of holding the top 
soil in place grows more R(>rious ench year Js bocnuse rnnny 
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c u l t i v a t o r s do not r e a l i z e the l o s se s of s o i l tha t 
are taking p l a c e , and hence are not making use of a v a i l -
able p r a c t i c a l measures to con t ro l s o i l e ros ion . There 
are measures tha t w i l l benef i t the c u l t i v a t o r s , and at 
the same time, they w i l l keep s o i l product ive for succeed-
ing gene ra t ions . Progress in s o i l and water conservat ion 
cannot be made by the lone e f f o r t s of a r e l a t i v e l y few 
o f f i c i a l s and t e chn i c i ans . Neither w i l l money alone con-
serve the s o i l . The problem i s too b ig , involving the 
mejor i ty of the c u l t i v a t e d land . I t i s the fnrm-oi/rier and 
the ind iv idua l s c u l t i v a t o r s who must understand the need 
fo r conserving and p ro tec t ing the m L i o n ' s s o i l and water 
r e s o u r c e s . Tlie oppor tun i t i e s at present are for a g r i c u l -
t u r a l s c i e n t i s t s to cooperate with the en l igh ted fai-mers 
to get more s o i l conservat ion on more acres before tlie land 
become gu l l i ed or too expensive to rec la im. 
A big chunk of the t e r r i t o r y of Jammu and Kashmir i s 
under mountains and rocks, some of which r i s e to a l t i t u d e 
varying from 1828 to over 7,620 m. The c l ima te , here i s 
semi -a rc t i c and hence inhosp i tab le to human se t t l emen t . 
The s o i l i s rocky and unf i t for c u l t i v a t i o n . Except for 
f o r e s t s , t h e s e t r a c t s offer no r e s p o n s i b i l i t y of growing any 
c rop . In Jammu region, the s o i l compiJses of loose bouldpis 
and gravel with ferruginous c l ay . This type of s o i l i s 
spread over Kathua, Samba, Jammu, Akhnoor and Rajouri . Plere 
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the soil is generally loamy but poor In clay content. 
With the application of fertilizers and manures sizeable 
areas have begun to yield rich crops of wheat, maize and 
pulses. The valleys of Kishtwar and Bhaderwah, contain 
sub-montane and mountain meadow soil. Here the cultivation 
of rice, wheat and maize is possible. The agricultural 
operation is of short duration. 
The Kashmir valley has a large area of alluvial soil. 
The major crop of the valley is rice. Here the Kashmiri 
cultivators local]y recognized five distinct types of soil, 
viz., gurtu, bahil, sekil, dazanlad and nambli. 
In the State, a kind of scrub forest dominates. Explo-
itation of the scrub forest has done great harm to the soil 
and the ravines thus created, growing Saccharum munja, Pomoea 
Carica, Carthamus and Artemisia, Scoparia. Acquatic plants 
are also wide spread because of water-storages in depressions 
known locally as Jheels. The nutritive grass grown on moun-
tain slopes ktiovm morgas is full of herbs. 
The grazing is hov/ever, unregulated and what is more, 
felling of trees has resulted in soil erosion. The destruc-
tion of Betula areas causes much concern for it effects soil 
11 
and vegetation. 
(B) INSTITUTIONAL FACTORS INFLUENCING 
AGRICULTURAL PRODUCTIVITY. 
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(b) Institutional Factors Influencing Agricultural 
Productivity 
One of the important factors responsible for the 
influencinc agricultural productivity Is Iho voi y small 
size of holdings. This is accompained by the fact that 
these small holdings are scattered into small fragmcnba-
tion. The scattered and small holdings are uneconomical. 
On uneconomical holdings create problem for the proper 
utilization of Labour, cattle power and of modern inputs. 
12 
Dant Wala and Shah define land holding as: "Holding is 
defined as comprising all plots (fragments, fields) under 
conmion ownership or cultivation," The average size of 
holding in India is 2,3 hectares, but as against it, 
the average size in United States of America is 1!30 hec-
tares, England 55 hectares and Australia 1995 hectares. 
Obviously, the average size of holdings in India is 
low as compared v/ith advanced countries of the world. 
There are two reasons for this; firstly, the land-mass 
ratio is not favourable in India. In other woi-ds, no 
compared with the amount of land available, the population 
of India is quite high. Secondly, the proportion of popu-
lation dependent on agriculture is about 70 per cent of 
the total population. 
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The total number of holdings in India during 
^97G-77 was 81,5^8,000 hectares while the total operated 
area under these holdinj^ is were 163.23 million hectares. 
So the endless sub-division and fragmentation of holdings 
Is one of the many causes responsible for the slow growth 
of agriculture in India, The process of sub-division and 
fragmentation is not of recent origin but its history can 
be treated back even before Hindu period. The Hindu and 
Muslim laws of Inheritance also accentuated this tendency 
as they conferred equal rights to property among the heirs. 
The problem of fragmentation in India has been taken 
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note by the famous economist, Mukerjee, and sums up the 
evils of fragmentation as under: 
"This destroys enterprise, results in an enormous 
wastage of labour, leads to a very large loss of 
land owing to boundaries, makes it impossible to 
cultivate holdings as intensively as would other-
wise be possible, and prevents the possibility of 
introducing outsiders, with more money, as tenant 
farmers or as purchasers of a good agricultural 
property." 
The fragmentation and scatteredness of land holdings 
is one of the main obstacles in increasing agricultural 
productivity in plains as well as on hills. When the hold-
ings are intensively fragmented, the cultivator has to look 
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after more than one plot ol land and he will have to spend 
a great amount of time in moving about from one plot to 
another. Personal supervision also becomes difficult and 
the efficiency goes down. Land is also wasted in boundaries, 
forms etc, and sometimes it so happens that because of very 
small size of the plot is left uncultivated. Thus, land 
goes waste. Because of wastage of time and labour, the lost 
of cultivation is also increases. 
On account of successive sub-division, the size of 
holding reduced to such an extent that it becomes impossible 
to support a family from its produce. The uneconomic hold-
ing not only brings poverty to the cultivator but also 
brings about progressive agricultural deterioration. 
Due to the small size of holdings, recommended 
improved methods of farming cannot be adopted which other-
wise would have brought higher output. Mukerjee, in this 
regard has very rightly said, "that in many cases the ineffi-
ciency of agriculture is due to the small size and scattered 
nature of holdings rather than the ignorance or want of 
alterness on the part of the peasant. Such holdings do not 
afford sufficient work for the cultivator and leave him 
almost unemployed during most part of the year. Agricultural 
indebtedness is atonce the cause and effect of the excessive 
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division of holdings and very often enforced idleness 
14 and indebtedness go together. I t i s , therefore, assumed 
t h a t larger the size of holdings, the higher i s the ag r i -
cu l tura l productivity. If the size of holding i s l a rge , 
mechanical power i s easily used in th i s holding on cheaper 
r a t e , at greater productivity. According to the Economic 
Review of Jamniu and Kashmir, 1984-85»the number of opera-
t iona l holdings are 1.03 million and area of holdings are 
1.03 million hectares. In 1980-81, the average holding 
size in Jammu and Kashmir was 1.07 hectares and area held 
as percentage of geographical area 10.76 for 1976-77 and 
10.15 for 1980-81. 
One of the ^major cause of low productivity in India 
i s the fragmentation of holdings. I t involves two processes 
of sub-division and fragmentation. Land consolidation in 
i t s broadest sense always plays an important role in any 
programme for increase in agr icul tural product ivi ty . Con-
solidation of holdings i s today of major In te res t in India, 
which i s engaged in efforts to Improve I t s agrarian s t ruc-
ture and who have to face problem caused by excessive frag-
mentation and sub-division. 
Land consolidation has been considered as thp host 
measure to face the evil of sub-division and fragmentation. 
It is the process of substituting the fields of the farmers 
in any area in such a way as to make the holdings held by 
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each of them more compact. -^  In other words, all the land 
in a block is first pooled and is then distributed among 
all the farmers of the block in compact pieces of land. 
Land consolidation may also be defined as "the amalgamation 
and redistribution of fields constituting individual hold-
16 
ings so as to reduce the number of fragments in the holdings." 
"Consolidation of holdings has been regarded as an aspect of 
an integrated programme of village reconstruction and besides 
regrouping of fragmented holdings included connected work of 
17 land improvement." Consolidation of holdings major aim 
at giving every farmer a compact area equivalent in value, 
and as far as possible in area to the area held by him 
previously. 
Land consol ida t ion not only f a c i l i t a t e s c u l t i v a t i o n 
but also reduces thc^  cost of c u l t l v n t i tm. Moi-e3nnd, nn 
economist, wrote in 1912 as under: 
"Very grea t economy would r e s u l t from a r e d i s t r i -
but ion of land giving each c u l t i v a t o r a compact 
area around h i s house, each f ie ld of which v/ould 
be cons tan t ly under h i s eye and v/ithin the reach 
1R 
of domestic manure supply. 
According to S t r i ck land , "Consolidation of holdings i s a 
p rocess whereby owners of r i g h t holding are purchased or 
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compelled to surrender their scattered plots aiid receive 
in their place an equal area of land of the same quality 
in one or two blocks." 
Land consolidation in India had its beginning' in 
the attempt to stop or restrict sub-division of fields 
and to prevent fragmentation. The cooperative consolida-
tion of holdings, legislation for compulsory consolidation 
of holdings was passed in 1928. After the independence of 
the country special measures have been talten in most of 
the states of India. The average size of holdings in 
Jammu and Kashmir is 1.43 hectares. 
Consolidation of holdings has a number of advantages. 
It saves both time and labour, supervision and management 
of land become easy and efficient operational efficiency is 
promoted. There is much greater scope for irrigation and 
conservation practices. It encourages the adoption of modern 
farming practices. 
The consolidation of fragmented holdings will have a 
direct effect on the productivity of land. Agricultural 
operations are carried out on the entire area of the hold-
ings at the most favourable time. In the scattered field 
system, agricultural operations in the outlying fields are 
often not done in time. Distribution of the farm among 
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different crops is easier, economical and more efficient 
in the sense of water utilization. Damage in the form 
of grazing by stray cattle is minimized. Due to land 
consolidation, chances of thefts during harvest are mini-
mized. Land consolidation provides in conserving the manure 
and more intensive cultivation is possible. Much of the 
land, which otherwise goes waste due to field alignments, 
comes under cultivation due to land consolidation. It 
provides an opportunity of using the land most suitable 
and economically which will finally increase the agricul-
tural productivity. 
Consolidation provides numerous social advaj:itages. 
It made possible the development of village communication, 
planning of the village abadi and provision of social 
amenities such as, schools, playgrounds, wells, dispensa-
ries, panchayatghars, hospitals etc. It becomes possible 
to develop inter-village, intra-village, inter-tehsil 
communications. It enables the farmers to carry fodder 
and crops to homes and markets in carts instead of as head 
loads. 
In short, a correct procedure in consolidation, 
ensures the allotments of fields to the farmers on the basis 
of variations in soil, topography, location etc., to enable 
him to grow the major crops of the area. The most effective 
1 
measures for contracting this trend are undoubted changes 
is the law of Inheritance. 
"The scheme of consolidation of holding is the only-
remedial measure to check the wide spread fragmentation 
of holdings, a s^ r^ious obstruction to efficient and profi-
19 table farming," Consolidation of holdings affect the 
cultivation in many ways are as follows: 
a) Development in agricultural efficiency, 
b) Development in soil condition, 
c) Development in the extension of cultivation, 
d) Better management, 
e) Development in social condition 
When the land is compact in a single plot the culti-
vator has to devote his full time in it. In this way, this 
scheme save the time, labour and energy has helped the 
cultivators to be quick and careful to supervise their fields. 
By consolidation of holdings, the cultivation becomes easier 
and it also reduces the cost of cultivation. Extension of 
cultivation means to bring more land under agricultural 
purposes. The land which is wasted in embankments and boun-
dary of the scattered holdings can be brought under cultiva-
tion by land consolidation and thus the cultivation can be 
Increased, 
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By the land consolidation, the soil condition can 
also be improved. When the land is consolidated, the 
manure can be conserved and more intensive cultivation 
is possible. In this way, the acreage In irrigated land 
has Increased after consolidation. The scheme of land 
consolidation has brought a great change in the altitude 
and tendency of peasants in the cultivation of crops. 
Because of good irrlgational facilities, the cultivation 
of many crops has comparatively increased. Recommended 
and improved methods of cultivation can be adopted which 
would have brought higher output by the land consolidation. 
The scheme of land consolidation affects the social structure 
very much. 
Credit supply is one of the most important economic 
factor and life blood for agricultural productivity. By 
efficient credit system we mean an institution providing 
adequate and cheap credit for productive purposes. But all 
India rural debt and Investment survey (I96I-62), has shown 
that about 8'+ per cent of tlie credit needs of the farmers is 
met by their agencies. In fgriculture one of the main 
obstacles is Uie small ness of the income of the farmer. There 
are three ways along which the solution might be sought. 
"Firstly, local authorities might be empowered to make loans 
for agricultural imDlements; secondly, a new bank might be 
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created as a specialist institution to make loans against 
approved security; thirdly, there is need to build up the 
institution of the cooperative society which has enjoyed 
some measure of success. Cooperative societies ai-e regaixJed 
by far the best agency to provide productive credit to the 
20 farmers," 
In fact, a cultivator needs more credit than most 
industrialists because he must maintain himself and iiis 
family for several months during each season while the 
crops are growing and does not get any return till he has 
21 harvested and sold them. 
The cultivators in India suffers from great disabi-
lities and handicaps in the selling of his produce. Lack 
of sufficient finance and existence of a long chain of 
middle men, effecting efficiency in agricultur-al producti-
vity very unfavourably. The Indian farmer has to sell his . 
produce and he would like to sell it at a reasonable price. 
But unfortunately, the marketing system developed in India 
operates against him and there are a host of middle men 
who are working to buy cheap from the peasant and sell it 
at a higher price later. In this v/ay, the poor cultivator, 
because of his weak holding capacity, is not able to obtain 
a better price for the produce. A marketing nystem wfiich 
protects the interest of both produceis nnd co n r; i Jin or s T n 
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the backbone of the agricultural development. In this 
connection, there are three most important factors. 
Firstly, an adequate arrangement for procurement, secondly, 
a well spread regulated market and thirdly, suitable struc-
ture of support prices. 
It is said, that if adequate and timely credit supply 
is provided to the farmers with lower interest rate, they 
can develop their agriculture more quickly. Availability 
of adequate and timely credit facilities promote fast 
22 development of agriculture. 
There are other institutional factors which play an 
important role in agricultural productivity in the present 
conditions of agricultural practices, BanJts like commercial 
bank, land mortgage bank are the important institutional 
agencies which supply credit to the farmers for purchasing 
different agricultural inputs such as, fertilizers, seeds, 
and pesticides. Land mortgage bank supplies credit to the 
farmers for purchasing different types of agricultural 
implements like pumping sets, threshers, tractors, harvesters, 
sprayers etc. In this way, Indian farmers are raising agri-
cultural productivity by timely credit supply. In Jammu and 
Kashmir, the banks gave loan to the farmers in 1971-72 was 
421.96 la]ths of rupees whereas in 1975-76, it went down to 
Rs.198.54 lakhs. 
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Cooperative society i s one of the most important 
source of credi t to the farmers which play a s ignif icant 
ro le in the development of agr icul tural productivi ty. The 
cooperative societ ies in India, have so far been able to 
provide long term, short term, and medium term loans to 
such cul t ivators who are only the members of the coopera-
t i v e s . Cooperative societ ies are regarded as for the best 
agency to provide productive loans to the farmers. The 
chief merit of cooperative finance i s that i t i s supposed 
to promote the effective use of loans tlirough eff ic ient 
supervision. They get urgent and immediate f inancial help 
through cooperatives. In Jammu and Kashmir, the agricul-
tu ra l cooperative finance v/as Rs,235.60 lakhs in 1975-76 
as compared to Rs.421.26 lakhs in 1971-72. The membership 
of the cooperatives i s also increasing in the s t a t e . In 
1971-72, the membership of the cooperatives was 3.^9 lakhs 
whereas in 1982-83 i t rose upto 5.50 lakhs. 
Next important thing i s the problem of sigricultural 
marketing because the methods of sale are primitive and 
very defective. Now the cooperatives are the best remedies 
in respect of agr icul tural marketing. 
In the field of agr icul ture , cooperatives provide 
the various inputs v/hich play a crucial role in the develop-
ment of agricul tural productivi ty. Cooperatives provide the 
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Chemical f e r t i l i z e r s , d i s t r i b u t i o n of high y i e ld ing v a r i e -
t i e s of seeds, d i s t r i b u t i o n of new implements and machinery, 
i r r i g a t i o n f a c i l i t i e s , p e s t i c i d e s and spraying equipments. 
"Considering the other r o l e of coopera t ives i n i n t e n -
s i fy ing a g r i c u l t u r a l product ion, i t should make permanent 
arrangements i n the r u r a l ai^eas fo r producing seeds and 
organ ic and green manures needed and arrange for the supply 
of these in kind to c u l t i v a t o r who cannot pay in advance." -'^  
The a g r i c u l t u r a l cooperat ive c r e d i t s o c i e t i e s have 
become a very important source of shor t term and medium 
term c r e d i t . They are slowly process of r ep lac ing the money 
l ende r s in the v i l l a g e s . 
The purpose of tiie shor t terra loans is^ to purchase 
seeds , f e r t i l i z e r s , c a t t l e , horses e t c . In 1981 the s t a t e 
of Jammu and Kashmir gave short term loans to the farmers 
was Rs.14,89 lalchs as compared to Rs.0,93 lakhs in 197A. 
The t o t a l loans given by the banks to the farmers was Rs,124,04 
lakhs i n 1984-85 to Rs.24.92 lalchs in 1974. The short term 
loans are for a period of l e s s than f i f t e e n months and are 
genera l ly repaid a f t e r the ha rves t . 
Medium term loans are for a period rangiiif; from 
f i f t e e n months to 5 years . They are mostly used to pur'chase 
a g r i c u l t u r a l implements, to make improveinetils on Ipnd p t c . 
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The purpose of these loans is to enable the cultivators 
to purchase more costly equipments for raising the higher 
agricultural productivity. 
Long term loans are for periods of moi-e tlian five 
years. These loans are used to buy land, to pay off old 
ancestral debts, to purchase costly agricultural machinery 
like tractors or harvesters, threshers etc. 
One of the various factors that contribute to increase 
the agricultural productivity, the land tenure system is 
by far the most important. The term "land tenure" stands 
for the system of rights and obligations of tho members 
of the rural community in relation-to the landlord and state. 
It refers to the terms or coniiitions U])On v/liich ] nnd in 
held or possessed; it defines thpt legal relation in which 
the holder of any land stands to the governinont or any otlier 
superior landlord. In brief, the system of land tenure 
relates to the question of intermediary interests, land 
utilization and distribution of farm income. 
The aim of this programme is to increase the agricul-
tural productivity. The growth of tenure system in recent 
times v^ lth all their evils partly explains the retarted 
rate of grov/Lh in agricultural productivity in India. 
Varying in importance with each country, the tenure of land 
is of wide slgnif l';ancG and unques tiojiably in many inslnncer, 
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is responsible for some of the low agricultural productivity. 
Accordingly the initial plamiin^- of farming as well as replann-
ing of activities of land for long under agriculture are 
faced at almost every turn with obstacles, special attention 
has been paid to study of tenure in the rural areas of a 
number of countries from the Americas to South East Asia by 
Food and Agricultural Organisation but rarely has this led 
that the local authorities such nearer the solving of their 
25 problems. 
Obviously, that system of land tenure ideal which 
provides foi- maximum utilization of Innd in the f',nnornl 
interests of the community, most efficient cultivation and 
progressive farming, fair distribution of farm income, 
opening up of opportunities for a future development of 
peasants personally and peace and social progress in the 
country side. The cultivator will have the incentive to 
produce more and better only when he enjoys security of 
tenure and is assured of fair return for his labour. At the 
same time, the system should be so designed as to promote 
the well being of the whole man and to subserve desirable 
social ends. For the past few years, the various State 
Governments in our country have been carrying out land reforms 
in their respective territories with a view to make agricul-
ture efficient and progressive and also to create new social 
values. 
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The e x i s t i n g arrangements the t enan t , had no s e c u r i t y 
of t enure , i s a condi t ion precedent to e f f i c i e n t and p ro -
g res s ive farming. In many c a s e s , the t i l l e r was a mere 
t e n a n t - a t - w i l l l i a b l e to ejectment at the sweet w i l l of the 
ho lde r . Therefore, he had not the necessary incen t ive to 
make Improvements of any k ind . He always not sure wlieLher 
he would be able to enjoy the f r u i t s of h i s labour and 
c a p i t a l investments . Cer ta in ly t h i s was bound to h inder 
e f f i c i e n t u t i l i z a t i o n of l and . 
The Congress Agrarian Reforms Committee, commenting on 
land system and rack- ren t ing says , " I t has been found by 
experience t h a t unless land i s owned by the t i l l e r h i s incen-
t i v e to product ion does not reach the optimum p o i n t . Because 
of the absence of any guarantee t h a t he would get the f u l l 
b e n e f i t r e su l t i n£ from Irij^-^ovement in the land he c u l t i v a t e s . 
The improvement^if any, made by him, wi l l only enhance the 
r a t e of ren t which he has to pay, even i f he i s allowed to 
enjoy the secu r i ty of t enu re . 
The system of land tenure was considered in the Cabinet 
Committee on Agricul ture and decided t h a t a major change in 
the system i s not ava i l ab le at t h i s t ime. The committee was 
in the opinion that pressure wi l l come eventua l ly from the 
people themselves following the increased use of ox-dravm 
equipment and the In t roduc t ion power oponter l mnrhJnory on 
l a n d ; with the demotid from the people for a d i f f e r e n t 
system of land t enure , brinp;inf;; as i t w i l l fundrmcnlal 
changes in the old p a t t e r n and ;vay of l i f e , a nev; system 
i s more l i k e l y to succeed than if the i n i t i a l stop conios 
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from the Government, 
(C) TKCIUJULDGICAL FACTORS INFLUENCING 
AGRICULTURAL PRODUCTIVITY. 
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(c) Technological Factors Influencing Agricultural 
Productivity 
Technological change is one of the most important 
forces which alter the structure of agricultural produc-
tion process. The term technological change is used here 
in a broad sense to include all kinds of inventions aimed 
?R 
at increasing the agricultural productivity. Technolo-
gical change is the key to rapid rate of growth in Indian 
agriculture that lies in continuous economic adjustment of 
farm organization to absorb technological improvements 
on a profitable basis. The proper combination of vnrious 
improved technological factors i.e., use of chemical ferti-
lizers^ high yielding varieties of seeds, modern agricultural 
machinery and implements, pesticides, irrigation and various 
other improved farming techniques ensure high agricultural 
productivity. 
The technological factors throughout the history of 
mankind in general and during the recent years in parti-
cular, have played significant role not only in over 
coming various environmental constraints on agriculture but 
also in bringing further changes and development in existing 
ones. A number of methods have been developed to increase 
productivity by using fertilizers and better technique of 
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working of soil. High agricultural production greatly 
depends on the use of fertilizers and new agricultural 
implements. 
In brief, the technological change in agriculture 
consists of adoption of farming techniques developed 
through research and to bring out diversification and 
increase in production and greater economic return to 
farmers. The speedy and extensive development in agricul-
tural productivity mainly depends on technological change. 
The use of fertilizer has been a major factor in 
raising agricultural productivity. In fact the level of 
fertilizer use per hectare of cultivated land is closely 
linked to the level of crop production per hectare. The 
scope for increasing production by bringing more land under 
the plough, particularly in developing countries like India, 
is extremely limited and the only hope for the future lies 
in increasing the production per unit area. Fortunately, 
the experience with high yielding varieties of food crops 
has given us confidence bhat the scope for increasing 
pix)duction by breeding and utilizing fertilizer responsive 
varieties is very large, After getting a suitable variety, 
the next input which cnn oti R inanr, Ivo .scnlo, ])ri.rv'; nl)out 
an increase in production is fertilizer. A study of the 
progress in developed countries shows that they h^ve achieved 
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remarkable results by increasing the consumption of 
fertilizers per unit area. Thus, while on one hand 
efforts are continually being made to evolve new varie-
ties which have many more times the production potential 
than the older ones, on the other hand, for exploiting 
the potential of tliese varieties, agronomic practices 
have to be evolved, based on the use of fertilizei^s and 
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manures, especially the nitrogenous ones. 
Fertilizers ai^ e often regarded as substitutes lor 
animal manures, but that is not a correct inter-pretation 
of their purpose. Animal manures Improved soil conditions 
and supply nutrients, but t!iey are essentially the hypi^ otiucts 
of any particular farm. The use of cornmei-cial fci-tllizei-s 
makes it possible to introduce extra supply of nutrients 
into the cycles of growth and decay and so improve foi'tility. 
Animal and green manures contribute directly to the soil 
organic matter, and fertilizers do so indirectly by increas-
ing the quantity of crop residues available for incorporation 
into the ploughed lands. Nitrogen, phosphorous and pota-
ssium are required by the plant in lai^ ge amounts and are 
known as primary nutrients, while calcium, magnesium and 
sulphur are secondary nutrients. The requirement of these 
nutrients is generally supplied by the use of common nitrogen, 
phosphorous and potassium fertilizers. Calcium and magnesium 
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i s supplied in acid s o i l s . Some s o i l s are low i n su lphur . 
The amount of sulphur supplied in superphosphate i s ade-
quate for most crop needs. 
The quant i ty of f e r t i l i z e r to apply to each crop 
depends upon the l eve l of the n u t r i e n t s in the -soil and 
the crxjp requirements . Lack of n i t rogen r e s u l t s i n poor 
growth of the p l a n t , and a uniform yellov/ing of the l e a v e s . 
In the regions of heavy r a i n f a l l , n i t rogen i s r ap id ly 
reached from the s o i l . Indian s o i l s are de f i c i en t mainly 
i n n i t rogen . Recent d i scover ies also emphasise the impor-
tance of r e t a i n i n g what are known as t r ace elements . The 
source from which the required n i t rogen can be had are 
farmyard manure l i ke cowdung. The most bene f i c i a l method 
whereby t h i s e s s e n t i a l element of nitr^ogen can be applied 
i s through the roo t s of leguminous p l an t s ca r ry ing out a 
n a t u r a l form of ni t rogen f i x a t i o n . 
A s c i e n t i f i c use of f e r t i l i z e r s and manure i s necessary 
for increas ing y i e ld . Since the quan t i ty of ava i l ab l e manure 
and o the r organic wastes i s not su f f i c i en t to meet the require-
ments of present day in tens ive a g r i c u l t u r e , f e r t i l i z e r s must 
be used to maintain and increase crop y i e l d s . For example 
in Ind ia , we annually burn 56,000,000 tonnes of dry c a t t l e 
dung 100,000,000 tonnes of wet c a t t l e dung. I t shows tha t 
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large quantities of cattle manure are consumed as fuel, 
the need for the use of fertilizers is obvious and urgent. 
Indian farmers have to pay a much higher price for 
N.P.K. compared with those in the neighbouring countries 
like Pakistan, Ceylon and some southeast Asian countries. 
The aim of high yielding varieties can only be achieved 
through the proper and adequate input of fertilizer. In 
India, fertilizer doses recommended for the Mexicon wheat 
are 80 to 120 Kg. nitrogen, 40 to 60 Kg. phosphorous and 
about 40 Kg, potash per hectares. Burns calculated that 
the total nitrogen required for crop in India v/as 5,911 
million lbs, which could be had from 13.2 million tonnes of 
sulphate of ammonia, (N = 20 per cent) or 526 million tonnes 
of farmyard manure (N =» 0,5 per cent). The consumption 
of fertilizer per hectare in the cultivated laad in India 
during 1973-74 was about 9.9 Kg, of nitrogen 3.4 Kg. of 
phosphorous and 1.7 Kg. of potash. However, the consumption 
of fertilizer in the country has been increasing steadily 
with increase in domestic production. In the year 1964-65, 
the consumption of fertilizer was 452,000 tonnes while in 
1984-85, it was 7,720,000 tonnes.^^ 
There are three agencies through which the fertilizers 
are distributed in India are as under: 
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1) The Government fertilizer depots, 
2) The Cooperatives, 
3) Private dealers. 
F e r t i l i z e r i s the key input i n inc reas ing a g r i c u l -
t u r a l p roduc t i v i t y . Every tonnes of nutrient i nc reases 
t h e yield by about 10 tonnes of foodgra ins . Ind ia ranks 
very high in the world in terms of f e r t i l i z e r s consumption 
which was 52,56 lakh tonnes during 1979-80, and 54 lakh 
tonnes in 1980-81.^^ 
I n t he S ta te of Jammu and Kashmir, year-wise and 
va r i e ty -wi se d i s t r i b u t i o n of l e r t i l i z e r s i s shown by the 
(Table 7 ) . 
Table 7 
D i s t r i b u t i o n of F e r t i l i z e r i n Jammu and Kashmir 
(OOP tonnes) 
Year N P K Total Average per hec-
t a r e of area 
sown (Kgs.) 
1970-71 
1973-74 
1977-70 
1980-81 
1981-82 
1982-83 
1983-84 
1984-05 
3.84 
8.71 
11.64 
16.41 
18.00 
19.91 
19.63 
21.71 
1.23 
2.31 
3.24 
4.08 
5.00 
5.27 
4.55 
5.62 
0.31 
0.92 
0.50 
0.01 
1.00 
1.00 
1.06 
1.34 
5.42 
11.94 
15.38 
21.50 
25.00 
25.18 
25.24 
2B.67 
6.03 
13.01 
15.09 
22.01 
25.06 
25.00 
24.97 
28.28 
Source : Sher-e-Kashmir Universi ty of Agr icu l tu ra l Science 
and Technology, Wardoosa (Sopore) Kashmir. 
37 
In order to increase the agricultural productivity, 
the Important step is to ensure the correct use of ferti-
lizers and this can only be, not by just going alongv/ith 
general recommendations but by ascertaining the actual 
nutrient deficiency of the soil that have to be taken care 
of by applying the appropriate quantities of nitzxigen, 
phosphorous and potash. In fact, fertilizer and manure 
constitute a crucial role in agricultural productivity. 
Scientific evidence is grov/ing that India can feed its 
growing population and can also run a number of industries 
based on agriculture, this is possible by the correct use 
of fertilizer. The proper combination of fertilizer with 
high yielding varieties is the key which can unlock the 
36 door to greatly increased yields. 
The high yielding varieties of crops offer an unpre-
cedented opportunity for a break through in agricultural 
productivity. If used with suitable combinations of other 
inputs in particular, fertilizers, water, and crop protec-
tion chemicals—they are capable under favourable conditions 
of raising yields several folds, compared with those of 
local varieties. The new varieties may be superior to the 
old ones in three different ways; yield capacity, cultural 
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reliability and quality of product. 
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The performance of any improved variety must be 
considered in relation to a given ecological and agricul-
tural environment. A variety may produce high yields 
under certain condiLions and may fail under different 
ones. Another variety may give the safest yield but not 
the highest. Thus, the task of crop improvement in increase-
ing productivity is to search for plants producing a maximum 
of economically interesting plant parts under given agroeco-
logical conditions (light, temperature, v/ater, nutrients etc.) 
and cultivation practices. Less progress has been made in 
breeding improved varieties of crops other tlian cereal croi-)s. 
Since the high yielding varieties of cereal crops make it 
possible to grow a country's cereal crops requirements on a 
much reduced area, land will be freed for such alternative 
crops as pulse crops, vegetables and animal food stuffs. 
These crops will not be grown, however, unless varieties are 
available whose high yields make their production as profi-
table as that of cereal crops. 
The high yielding potential of the new cei-eal varieties 
can be achieved only if they are used in conjuction v/ith 
adequate inputs of fertilizer and water, careful attention 
of crop protection, and generally high standards of farming* 
In 1959, Intensive Agricultural Districts Pi-ogramme, 
generally known as Package Programme, wos developr^ d in 
139 
Ludhiana, Aligarh, Shahabad, Raipur and West Godawari 
d i s t r i c t s of Ind i a . These areas were given i r r i g a t i o n 
f a c i l i t i e s and recommended doses of chemical f e r t i l i z e r s 
brought about a green revolu t ion in the country . 
In 1962-63, Package Programme, was t r i e d in eleven 
d i s t r i c t s of the country including Anantnag d i s t r i c t of 
Jammu and Kashmir S t a t e . These d i s t r i c t s c o n s t i t u t e 311 
blocks and a t o t a l gross cropped area of about 8.2 mi l l ion 
h e c t a r e s showed 25.33 per cent higher y ie ld per h e c t a r e , 
than the non-package programme a r ea s . In some ca se s , the 
d i f ference of y ie ld was of the order of 50 per cen t . In 
1966-67» the Government extended the package programme for 
increas ing the production of co t ton , r i c e , o i l s e e d s , m i l l e t s 
and pulse c rops . Tiiis programme was introduced in 114 
d i s t r i c t s of the country wliicli covered an area of at)Out 15 
mi l l ion h e c t a r e s . 
For most t r a d i t i o n a l v a r i e t i e s of v/heat and r i c e , 
f e r t i l i z e r responses f a l l off at about 40 to 50 Kg. of n i t rogen 
per hec t a r e . For the high y ie ld ing v a r i e t i e s the response • 
inc reases upto 100 Kg, or more. In Ind ia recommended f e r t i l i -
zer doses for the Mexicon wheat are 80 to 120 Kg., N, 40 to 60 
Kg. P2OC and about 40 Kg. K2O per hectare.^® In 1966-67, 
two purely mexicon v a r i e t i e s of wheat seeds namely, Larna 
and Sonara-64, were adopted for c u l t i v a t i o n in i r r i g a t e d 
areas. About 1,800 million tonnes of good quality of 
wheat seeds were imported from Mexico. At that time, 
there was a great doubt, whether this large quantity of 
imported wheat gave birth to many pests and diseases. 
Later on, the scientists of India improved new Indian 
varieties of wheat like Kalynn Sona, Sonalikn, iialcd 
Larna, Chotti Larna have been evolved water availability 
and management are particularly important. 
Mexicon varieties of wheat should receive at least 
two or more irrigations than the local ones. In some areas 
of rice fields, the problem is an excess rather than a defi-
ciency of water. For example, because of deep flooding the 
new short strawed vnrietles crumot f)e introducori wil.houl. 
improved water control. Fests and diseases are another 
problem. In addition to close attention to cro)) protf^ction 
measures, it is esse'itial to develop a number of disease 
resistant varieties. Better cultivation practices ar-e also 
needed while introducing the high yielding varieties. 
So the application of the package of inputs of high 
yielding varieties and recommended doses of fertilizers 
39 have resulted in increase in yield per liectare, ' However, 
in such crops where distinctly superior high yielding varie-
ties were available, the rise in yields has been spectacular, 
This is evidence by the experience of wheat revolution in 
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Punjab, Haryana, Delhi, Rajcisthan and Westei-n Uttar Pradesh. 
The new Mexicon varieties like Lerma Rajo, Sonara-64, Kalyan 
and P.V, 18, became so popular that the government was un-
able to meet the demands of farmers for better seeds and it 
also could not supply adequate quantities of fertilizers 
against the rapidly rising demand. However, some break 
through has been achieved in rice areas. Better high yield-
ing varieties are being developed in rice and other areas. 
The art of plant breeding, reinforced by the science 
of genetic, has revealed possibilities of increasing yield 
of crop, through new varieties, sometimes based on hybrid 
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vigour. 
Agricultural productivity is greatly dependent on 
the availability of water and its proper use and mana/^ement. 
Irrigation is the controlled application of water to crops, 
to supplement the available soil moisture. It is not a mean 
of making the deserts fertile. Assured and controlled water 
supplies are one of the essential requirements for the achieve-
ment of the full potential of the new high yielding varieties 
of cereals and other crops. The affect of irrigation on pro-
ductivity is such that the 10 per cent of cultivated land 
that is irrigated may be roughly estimated to contribute 
about 20 per cent of total agricultural production. 
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In many arid areas, agricultural production cannot 
be possible without irrigation, and in many other aieas 
supplemental irrigation makes it possible to maintain 
production at reasonable levels and to avoid crop failures 
due to unstable rainfall. The most suitable irrigation 
policy will, of course, vary from one area to another. 
India can be divided into three broad groups of 
areas according to the character of the water supply and 
the stability of production, and that different policies 
are required for each of these areas. The first are 
areas "where there is an assured water supply both in 
volume and in spread either from assured rainfall or from 
sources of irrigation (e.g., tubewells, deep boi-e wells, 
canals from snow-fed rivers or storage dams) which are not 
unduly dependent on the vogaries of the monsoon." Here 
irrigation policy should be intensive and productivity 
oriented, aiming to maximize yields per hectare, for example, 
through multiple cropping. In the second group, where the 
water supply (either from rainfall or irrigation) is largely 
dependent on the monsoon and thus subject to wide fluctua-
tions, the policy should be mainly protective, including 
the provision of mobile pumps for use in unusually dry spells 
and the use of drought resistant varieties. In the third 
group of areas, there is no dependable irrigation and rainfall 
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is scantly and precai^ious, ,and the main effort should be 
on contour bunding and contour cropping, dry farming 
practices, enclosures and controlled grazing so as to 
maximize returns per unit of water. 
While the expansion of the irrigated area can 
greatly increase agricultural productivity, much can also 
be achieved by increasing yields on land already irrigated. 
Bringing new land under irrigation is usually both time 
consuming and costly. Increasing yields on land already 
irrigated contributes to maximizing the returns from costs 
that have already been incurred. Improvements in irrigation 
efficiency or supplemental irrigation can double or triple 
production in many existing irrigated areas. ;3xpensive 
irrigation works will not pay unless the water is used with 
maximum efficiency, which entails the intensive use of other 
inputs. 
The CoEomand Area Development Programme, was introduced 
during the fifth five year plan which envisages development 
of irrigation by the construction of field channels and 
access roads, land levelling and land shaping, introduction 
of the rotational water system and popularisation of inte-
grated crop soil water management practices. The programme 
stresses the equitable distribution of water to small and 
marginal farmers. 
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A number of a n a l y t i c a l s tud ies have proved tha t 
India can Increase i t s agi- icul tura l product iou to a l a rge 
e x t e n t , if adequate and assured i r r i g a t i o n f a c i l i t i e s are 
a v a i l a b l e . When i r r i g a t i o n f a c i l i t y i s measured in teims 
of net i r r i g a t e d a rea , the output per year average towards 
the l a t e sevent ies by f ive to six tonnes of foodgrains 
equ iva len t s in the case of canal i r r i g a t i o n and 1.5 to 1.8 
tonnes in the case of tanks i r r i g a t i o n . 
I r r i g a t i o n i s indeed the su res t way in which a g r i c u l -
t u r a l production can be increased . I r r i g a t i o n v;culd not 
only include the major schemes s p e c i f i c a l l y planned for 
b r ing ing within the p o s s i b i l i t y a g r i c u l t u r a l Drofiuction in 
a r i d regions but nlno schemos to ensm o Die .'jiipply of ndrJi-
t i o n a l water in a l l regions which are dependent on r a i n f a l l . 
On the bas i s of s tud ies mode in Ind ia , one acre of f.c^ od 
i r r i g a t e d farmland at the current l e v e l of technology i s 
able to support one person. 
I r r i g a t i o n plays an important ro le in t}:)e ?)gricul tura] 
economy of Jaminu and Kashmir. Ra infa l l i n the Sta te i s 
ne i the r uniform nor c e r t a i n . I t v a r i e s from plnce to p lacp . 
In Jammu region, according to the Economic Review of Jammu 
and Kashmir 1984-85, out of 600,000 hec ta res of ^^uZtivated 
land_^150,000 hectares i s c u l t i v a t e d through i r i - iga t ion which 
accounts for 25 per cent of the t o t a l c u l t i v a t e d area in 
the region. 
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In Kashmir va l ley out of 0,39 mi l l ion hec ta res of 
cu l t i va t ed land, 0.24 mi l l ion hectares of land i s i r r i g a t e d . 
In Ladakh reg ion , due to low r a i n f a l l not more than 
9.6 cms. the region i s e n t i r e l y dependent on i r - r iga t ion . 
Here the whole 20,000 hec tares of cu l t i va t ed land i s i r r i -
ga ted . 
Canals form the most important system of i r r i g a t i o n 
i n the ou te r p l a ins and in the broad va l ley of Kashmir 
where the s o i l i s sof t and a l l u v i a l and canals can be e a s i l y 
dug . Moreover, the r i v e r s F^avi, the Tawi, the Chenab, the 
UJh, the Jhelum and i t s t r i b u t a r i e s are a l l snow-fed and 
they never run dry . They supply v/ater to the canals through-
out the year . The Government i s now taking inter-est in the 
d igging of canals in the h i l l y areas of Kishtawar and Ladakh. 
About 287,366.4 hec ta res of land (Jammu 88,970.9 h e c t a r e s , 
Kashmir 19,705.2 hec ta res and Ladakh 1,597.1 l iectares) are 
I r r i g a t e d by cana l s . The Government also spending 50 lakh 
of rupees annually for the con t ro l of f loods i n t h e s t a t e . 
In 1976-77 the t o t a l area i r r i g a t e d by canals i n the S ta te 
was 293,000 hec ta res as compared to 256,000 hec ta res i n 
1960-61. 
Wells are found in the outer p l a i n in the areas of 
Ranbirsinghpura, Bishnah, Samba, Hiranagar and Kathua where 
the s o i l i s porous to get r a i n f a l l water s tored vp below 
t h e s o i l . 
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But In Akhnoor and Blllawar t e h s i l s In Jammu province , 
and in Lolab Valley, Badgam, Natnusa, Lakhimpura, Baripora, 
Chararsharief, Hamel and Rajwara in the Kashmir province , 
canals cannot be dug due to rocky s o i l , water i s stored in 
tanks and then ca r r i ed to the f i e l d s . The t o t a l i r r i g a t e d 
area by the wells in the s t a t e was 4,000 hec ta re s in 1977-70, 
as compared to 3,000 hec ta res in 1975-76. In I96O-6I, the 
t o t a l area i r r i g a t e d by tanks in the s t a t e was 1,000 hec ta res 
and by v/ells was 5,000 hec t a r e s . 
Tubewells According to the Digest of S t a t i s t i c s 
Jammu and Kashmir Govei-nmcnt 19^'5-"6, thore ni e 104 tubo-
wel ls which received e l e c t r i c power from 'T'lnndi Hydroelec t r ic 
Power S ta t ion" which provides i r r i g a t i o n and dr-iiilcing water' 
to the people of Ranbirsinghpura, Rajouri , Samba, Hiranagar, 
Kathua and Ramgarh. In 1977-78, the re wei-e 164 tuijowells 
i n the s t a t e as compared to 38 tubewells i n I96O-6I. 
Lif t i r r i g a t i o n by pumping water to a higher l e v e l and 
then carry ing i t to the f i e l d s through canals has also begun 
a t Karangal, Saror, Durhel, Chak, Ambgharota and Bata lbain 
to the area north of the Ranbir Canal and at Jamiiu, Chichi 
(Samba), Vatora and Varan a l s o . 
This method of i r r i g a t i o n i s also in use in Fadgampui-a 
(Avantipura) , Barru, Lat ihpora, Aukhel, Dogripur-a, Tepgapora, 
Achhabal, Ladura, Yalta (Baramula), Sonawari blork (Rakhish i lva t , 
Vasan, Hakbra, Prang, Parvel) Hajan Valina and Soraawar in 
t h e val ley of Kashmir. 
In the va l ley of Kashmir where the water i s ava i l ab le 
a t the depth of one or two met res , i t i s dravm out by l eve r 
system and then supplied to the f i e l d s direct . , At present 
about 6,000 dhingir wells are working in the v a l l e y . 
River Pools have been const ructed under the management 
of the concerned Deputy Commissioners near the banks of the 
r i v e r s Ravi^the UJh, the Basantar , the Tawi, the Foonch, the 
Katrah in the Jammu province and at Tetwal, Sopore, Ur i , 
Kulgam, Palwama, Badgam, Anantnag, Gandeshal, Bararaula, 
Handwara, Sharikhas, Jabalpora , Paras tanpura , Dehgam and 
Lolab va l ley in Kashmir province. These i r r l g a t e r . tfie f i e l d s 
ly ing nearby them. 
In 1976-77, the t o t a l i r r i g a t e d area in Jammu and 
Kashmir was 303»000 hec ta res as compared to 274,000 hec ta res 
i n 1960-61. 
Indian s o i l s are genera l ly poor i n organic mat ter as 
wel l as in n i t rogen . I t i s due to constant c u l t i v a t i o n tha t 
they are loosing organic matter f a s t e r tha t i t can be replaced. 
The manures are r e l a t i v e l y bulky mate r ia l s which include green 
manure, farmyard manure, compost, sewage and seaweed e t c . 
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Green manuring is the principal supplementary 
means of adding organic matter to the soil. It is also 
useful as a means of conserving the nitrates accumulated 
In the soil during a fallow period, if a rotation crop is 
not planted before rains. The rains would washout the 
nitrates from an uncropped soil, but a green manure crop 
planted after a fallow absorbs the nitrates holds them in 
its own tissues until it is ploughed under. The green 
manure crop supplies organic matter as well as additional 
nitrogen, particularly if it is a legume crop,. A leguminous 
crop producing 8 to 25 tonnes of green matter per hectare 
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will add about 60 to 90 Kg. of nitrogen when ploughed under. 
This amount would equal on application of three to ten tonnes 
of farmyard manure on the basis of organic matter and its 
nitrogen contribution. The green manuring crops also exer-
cise a protective action against erosion and leaching. The 
most commonly used crops in green manuring are sunhemp, 
dhaincha, cluster been, senji cowpea, horse-gram, pillipersa 
and berseem. The yield increased by 30 to 50 per cent after 
46 green manuring. The fertilizing value of the legume crop 
can be increased a great deal by manuring it with superphos-
phate. This practice not only inorna^es the phosphorous 
content of green manure plants, but also encourages their 
plant growth on the whole, thus converting an inorganic ferti-
lizers into an organic manure. The process is not always 
successful for unlike an application of far-myard manure, it 
is 
does not seem able simultaneously to raise the organic 
matter content and at the same time to increase the supply 
of available nitrogen. If the green crop is old and fiberous 
it increases the soils store of humus but adds little avail-
able nitrogen on the other hand if the green crop is young 
and succulent it may increase the amount of available nitrogen 
but add little to the soils store of organic matter. 
An average sample of dung contains about 1.0 per cent 
nitrogen, 0.3 per cent phosphoric acid and 1,0 per cent potash 
under European conditions, whereas, under Indian conditions 
it contains 0.3 per cent nitrogen, 0.15 per cent phosphoric 
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acid and 0.3 per cent potash. The presence of these nutri-
ents does not mean, however, t}int they nrc In nn ennily 
available condition. Most of the nitrogen in dung is con-
tained in organic forms and some only becomes readily avail-
able for crops. Likewise the phosphate and potash are more 
slowly available than those in fertilizers. 
Farmyard manure can be applied to all crops, though 
there must be adequate moisture in the soil for the proper 
decomposition of organic matter. There are five points 
with regard to the humified organic matter in it which must 
be borne in mind. Firstly, this constituent exerts n profound 
influence on the tilth of the soil. 
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It opens up heavy soils by a mechanical loosening 
effect, it increases pore space and stabilizes the soil 
crumb, improves drainage and ventilation thus favouring 
the activity of micro-organisms. Light soil cohere 
through the presence of colloidal humus matter, the pore 
space and permeability are reduced and water retaining 
power increased. Secondly, its content of nutrient compounds 
makes an almost permanent addition to the fertility of the 
soil which, by its continuous use, is considerably increased. 
Thirdly, it provides a source of energy for the beneficial 
micro-organisms in the vicinity of the plant roots. Fourthly, 
either by reason of its own composition, or by some action 
on the soil as yet not understood, it makes available major 
nutrient elements like magnesium as well as trace elements 
to overcome conditions oi deficiency affectin/'; tlio ,'^ rowinp; 
crop. Finally, considered as a whole, the use of farmyard 
manure is probably the best means of maintaining fertility, 
for it mitigates to a great extent the effects of seasonal 
variations in weather, and in any one year it gives the 
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most equable effect. 
Of different types of the farmyard manures used liquid 
manure, slurry, poultry manure, compost, sewage sludge, night-
soil and seaweed are of most important. Liquid manure contains 
the urine of the livestock. The main contribution comes from 
cow's urine which lias an approximate composition of 0.8 per 
cent nitrogen, 0.01 per cent phosphoric acid and 1.8 per cent 
151 
p o t a s h , and tha t each cow would con t r ibu te some th ree 
ga l lons of such urine per day, i t i s poss ib le to get an 
idea of the t o t a l amounts of p l an t n u t r i e n t s produced. 
The handling of s lu r ry manure which remains i n l i q u i d form 
i s , however, not without i t s problems. In wet weather 
the re i s the d i f f i c u l t y of g e t t i n g on to heavy land to 
dispose of s l u r ry d a i l y . Compared with farmyard manure, 
f resh poul t ry droppings conta in about th ree times the 
quan t i ty of n i t rogen and phosphoric acid , A d ress ing of 
3 to 3.5 tonnes per acre wi l l be the equivalent in these 
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n u t r i e n t s of 10 tonnes of farmyard manure. 
Compost or a r t i f i c i a l farmyard manure i s another 
source of manuring. Compos tin//, i s thif proctvj/j of rcducJM// 
v e g e t a b l e , straw and animal refuge to a quickly u t i l i z a b l e 
condi t ion for improving and maintaining s o i l f e r t i l i t y . The 
moist mater ia l becomes composted in about four to f ive 
months in a p i t without any fu r the r a t t e n t i o n . The well 
made compost contains 0,8 to 1 per cent of n i t rogen and 
has a l l the good p rope r t i e s of farmyard manure.^ 
Sewage and sludge conta in l a rge q u a n t i t i e s of p l an t 
n u t r i e n t s and are used for growing of sugarcane, vegetables 
and fodder crops near la rge towns by opera t ing sewage farms. 
Urban sewage c o n s i s t s of about one p a r t of so l id matter in 
52 I n 2,500 p a r t s of l i q u i d . In sewage water i s the 
main cons t i t uen t and accounts for about 99 per c e n t . Sewage 
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water is used for irrigation. The sludge is rich in 
nitrogen and phosphorus but poor in potash. The average 
content of sludge is 3 per cent nitrogen, 2 per cent 
phosphoric acid and 5 per cent potash. 
Night soil can be easily used as a manui-e. It is 
human excrement, solid and liquid both. Night soil is 
richer in nitrogen, phosphorous and potash as compared to 
compost. It contains about 77.2 per cent moisture and 19.8 
per cent organic matter. The nutrient content in fresh 
night soil is 1.00 per cent nitrogen, 1.1 per cent phosphoric 
acid and 2.5 per cent potash. If it is mixed with equal 
volume of ash and 10 per cent of powdered charcoal then the 
content is as 1.32 per cent nitrogen, 2.8 per cent phosphoric 
acid and 4.1 per cent potash and 24.2 per cent lime. 
The urine contains 96,3 per cent water, 2.4 per cent 
organic matter, 0,6 per cent nitrogen, 0,17 per cent phos-
phoric acid and 0,2 per cent potash and 3.00 per cent ash in 
faces. 
Seaweed has long been used in coastal areas for bulk 
application to the soil. It contains about 80 per cent 
moisture, has more potash than farmyard manure and has the 
following approximate peixentage nutrient content in the 
fresh condition, 0.6 per cent nitrogen, 0.2 per cent 
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54 phosphoric acid and 2.0 per cent potash. 
Mechanization of agriculture has resulted in increased 
agricultural productivity and reduction of costs. By mecha-
nization we mean the replacement of animal and human power 
by machinery wherever it is possible. Ploughing is to be 
done by tractor, sowing and putting of fertilizer by the 
drill, and reaping and threshing by the combined harvest-
thresher, and so on. Thus^mechanization of agriculture 
stands for the use of machinery in all farming operations, 
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ranging from ploughing to the marketing of the produce.-'^ '^  
Machines work faster and work accurately. Man by him-
self can produce only very little but with the help of machi-
nery he can produce much more. What a farmer with a pair.of 
bullocks can plough in ten days, a tractor can do in one day 
and for deeper too. Secondly, farm machinery has relieved 
man of much of the heavy work. For instance, land reclamation, 
digging and carrying, ploughing etc. are all heavy jobs. Out-
put per hectare as well as per man can be increased. The 
cost of production is reduced. Finally, mechanization will 
create employment opportunities in industry, transportation 
etc, and therefore, those thrown out of employment in agricul-
ture will be employed. 
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Technological improvements cannot be accomplished 
unless people are willing to change production methods. 
V/e know that all farmers do not employ the most modern 
technology at any point in time. This often results from 
the fact that farmers frequently associate an increone in 
risk with a change in technology. They have learnt from 
past experience that it is possible to subsist with tl'e 
methods of production they have used lor many years. 
Furthermore, many fai mers have very little wealth and low 
incomes. They are not willing to risk the loss of their 
wealth to try out new methods which have not proved superior 
to the ones previously used. For example, v/hen a tractor 
is substituted for workstock on a farm, it is no lon^ .^er 
necessary to produce feed and fibre for the v/orkctock. In-
puts formerly devoted to this purpose can be used for more 
productive employment. However, risk is increased because 
gasoline, oil and repairs must be purchased where grain and 
hay for feeding the cattle were formerly produced on the farm. 
Adoption of nev/ methods of production frequently involves a 
complete change in farming systems or a complete change in 
plant layout in the processing industries. The risk associated 
with these changes often discourages producers from adopting 
new practices. 
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Table 8 
Number of a g r i c u l t u r a l implements i n machinery 
Jammu and Kashmir in 1975 - 76. 
Items Numbers 
Ploughs 6,38,950 
Maize She l le rs 32 
Chaft c u t t e r s 19,418 
Orchard Ladders 1,971 
Pruning s c i s s o r s 12,696 
Diesel and E l e c t r i c dr iven pump 451 
Tractors 457 
Wheat th rashers 1?9 
Paddy th rashe r s 196 
Source: Livestock Census, 1972. 
Crop p ro t ec t i on measures are also needed in i n c r e a s -
ing a g r i c u l t u r a l p roduc t i v i t y . The increased y i e ld s obtained 
through the use ol improved v a r i e t i e s , f e r t i l i z e r s and i r r i -
ga t ion are in danger being wiped out by p e s t s and d i s e a s e s . 
The t r o p i c a l environment which favours the weeds which 
compete for moisture and n u t r i e n t s . These maladies may give 
r i s e to se r ious epidemics. The methods followed by the na t ive 
c u l t i v a t o r s are f requent ly designed to reduce the l o s s of 
56 
crop from pests and diseases, though they have been 
developed from experience rather than scientific investi-
gation. These methods can often be improved upon by 
legislation, breeding and the use of chemicals. 
The object of all control measures is to attack the 
parasite and defend and strengthen the host by the follow-
i) keeping the pest out by strict plant quarantine, 
ii) destroying the outbreak, 
iii) destroying the alternate host plants, 
iv) rotating annual crops to prevent pest levels 
building up, 
v) biological control by introducing insects, fungi 
or viruses which will attack the parasite, 
vl) destroying the sources of infection "cut and burn", 
vii) chemical attack on the parasite, 
viii) growing the crop at a time unfavourable to the 
pest, 
ix) breeding resistant varieties, 
x) legislation restricting the varieties grov/n to 
resistant ones, 
xi) modifying the crop environment such as the amount 
of shade, water relationship and soil nutrient 
status, and 
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xli) applying a protective chemical. 
Due to Import of plant material many pests and 
diseases have come out. The analysis of various pesti-
cides is done by several institutions including the 
Central Food Technological Research Institute, Mysore and 
the Indian Agricultural Research Institute, New Delhi. 
About 250 pesticides are used in agriculture, of which 
hundreds are insecticides, fifty herbicides, 50 fungicides, 
58 20 neraacides and 20 other chemicals. 
In India there are about 400 insects and other animal 
pests, 250 diseases, 25 weeds and about 5 parasitic flower-
ing plants which cause economic loss. The important insects 
and diseases on rice are the stem loser, the rice gall hispa, 
blast, and the bacterial leaf blight, wheat, oat, and barl<^ 'y 
do not have serious insects pests except termites. Jowar, 
maize, bajra and lesser millets suffers from stem borers, 
Jowar stem fly and grain smuts. The average crop and storage 
losses in India annually has been estimated to be 10 to 30 
per cent of the total annual production. It is not only 
direct loss in agricultural production which in itself is 
colossal, insect and disease attacks and weed competition, 
make the other agricultural inputs like seeds and fei-tllizers 
unproductive and ineffective. 
The use of p e s t i c i d e s i n I n d i a s t a r t e d only a f t e r 
i ndependence . The consumption of p e s t i c i d e s i n c r e a s e d 
from 3.750 tonnes pe r annum i n 1952-53 t o 25 ,000 t onnes 
i n 1960-61 and 4,500 tonnes i n 1962. 
I n s e c t s and p e s t s a re the most impor t an t group of 
organisms which damage and cause l o s s to a g r i c u l t u r e . 
These i n s e c t s and p e s t s a l so cause many d i s e a s e s to t h e 
p l a n t s . 
Fungi a re t h e second most impor t an t group of organisms 
a f f e c t i n g crop p r o d u c t i o n . They a re mic roscop ic i n s i z e 
excep t a few s p e c i e s which can be seen wi th a naked e y e . 
Fungi o b t a i n t h e i r nur ishment from t h e i r h o s t s , e i t h e r l i v -
i n g o r dead . P a r a s i t i c fungi a re the one which cause d i s -
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e a s e s i n p l a n t s . 
Among t h e c e n t r a l measures used f o r c o n t a i n i n g i n s e c t s , 
d i s e a s e s and p e s t s and weeds fo r p r e v e n t i n g o r l i m i t i n g t h e i r 
damage and r e d u c t i o n i n y i e l d s , mechanica l and p h y s i c a l , 
c u l t u r a l , b i o l o g i c a l and l e g a l methods of c o n t r o l have p layed 
a ve ry s i g n i f i c a n t r o l e . Cultur^i l p r a c t i c e s such as crop 
r o t a t i o n , mixed ci'oppinf'; rd jus tmont In dn le of .Towiii/';, (Jophl-i 
of sowing and f i e l d s a n i t a t i o n tiirough rGmoval oJ d i s e a s e d 
d e b r i s and weed p l ay a g r e a t par't In the c o n t r o ' o ' nl ' t t i t 
d i s e a s e s . 
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The use of chemicals for controlling the diseases 
and pests are wide spread in the world today. The chemical 
method of control is the only one which achieves immediate 
results and is not feasible under the farming conditions. 
The chemicals used in plants protection ai-e generally 
termed pesticides, although they are subdivided accor-ding 
to their use against the various categories of organisms, 
both of animal and plant origin. Chemicals used against 
insects are insecticides, against weeds as herbicides and 
those used against mites as acaricides. In addition, the 
control measures resulted in raising agricultural producti-
vity. 
Raising agricultural productivity, however, is not 
only a technical problem. It is no less a social and 
economic problem, and also a problem of organization. The 
principal block is not the lack of technological knowledge, 
but the problem of transmitting that knowledge to millions 
of uneducated and often illiterate farmers, and perhaps 
still more of creating an environment which will enable 
61 them to put into practice. The influence of land tenure 
systems is often overriding, not only questions of ownership, 
which relate particularly to incentives to use improved 
technology, but also the frequently small and scattered 
nature of holdings, which greatly hampers the introduction 
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of rotations, crop protection measures and machinery. 
These small holdings lead to great waste of time, labour 
and cattle power, difficulty in proper utilization of irri-
gation facilities, wastage of crops in the absence of 
fencing etc. Othoi^  i nstJ tut 1 onn] fnctor-n incltKln tlu^  povf^ rty 
and lack of education of farmers, and the orientation of pro-
duction primarily to the subsistence of the producers and 
their families rather than to commercial production. 
Extension services will have a crucial role to play 
in helping farmers to avoid failures resulting from the use 
of the wrong plant variety, new pests and diseases, and 
incorrect methods of sowing or fertilization. Therefore, it 
is essential that there should be an effective agricultural 
extension service, with a suitable organization an adequately 
trained staff, sufficient equipment, and facilities for 
mobility. It is necessary to intensify applied research 
work in raising the agricultural productivity. It should 
be conducted in the ecological, economic and social context 
of the region. Research services will help in selecting 
the most suitable varieties for local conditions and in 
controlling pests and diseases. A national agricultural 
research programme should be established with clearly defined 
priorities based both on the immediate problems of farmers and 
on long-term requirements for agricultural development. 
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CHT^PTER V 
REGIONAL PATIERI^IS OF CROP PRODUCTIVITY 
IN JAI#1U AND KASIMIR 
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Agricultural productivity i s a multidimensional 
concept, which includes technological advancement, 
e f fec t ive management of available resources and organi-
zat ional setup for the crop production. These factors 
in turn affect the re la t ive production in any region. 
In order to assess the crop productivity in each 
of ten d i s t r i c t s of the Jammu and Kashmir State for the 
year 1975-76, and in fourteen d i s t r i c t s for the year 
1985-86, indices were computed according to the crop 
2 yield Index method in i t ia ted by Yang, Ten leading crops 
were considered which a l l together accounted for 85.91 
per cent of the to ta l cropped area of the State for the 
year 1975-76. For computing productivi ty, these crops 
were grouped into four d i s t inc t categories , v i z . , Cereal 
crops ( r i c e , maize, wheat and barley) , accounting for 75.'i1 
per cent of the cropped area; Pulse crops (gram and urd) , 
5.^1 per cent. Oilseeds (mustard and sesamura), with h,33 
per cent and Cash crops (potatoes and c h i l l i e s ) which account 
0.32 per cent of the to ta l cropped area of the State for 
the year 1975-76. 
Cereal Crops - r i c e , maize, wheat and barley. 
Pulse Ci-ops - Urd and gi'ain. 
Oilseeds - mustard and sesaman. 
Canh Crops - potatos rticl c h i l l i e s . 
Table ^ 9 
Method of c a l c u l a t i n g crop p roduc t iv i ty Index for the d l s t . ' A ' 
Name of Yield in Quintal Area of Crop y i e ld Percentage 
the crops per hec ta re crop in in the d i s t - m u l t i p l i e d 
the d i s t - r i c t as pe r - by area in 
Average Yield r i c t in centage of hec t a r e s 
yie ld in in the h e c t a r e s , the S ta te (Col.5 x 
the d i s t - (C0I .3/C0I .2 Col.4) 
Sta te r i c t . x 100) 
1 
Rice 
Maize 
V/heat 
Barley 
Total 
2 
12.24 
14.25 
10.95 
8.22 
-
3 
18.29 
22.56 
16.25 
7.39 
-
4 
3,570 
20,360 
7,000 
23 
30,953 
--* 
149.42 
158.31 
148.40 
89.90 
-
6 
533,458.3 
3,223,309.5 
1,038,012.8 
2,067.7 
4,797,640.4 
Crop Yield Index for d i s t r i c t 'A' -
4,797,648.4 
30,953 
= 154.99 
This index represents the yield of all crops in a 
district compared with the average yield of the crop in the 
State. The method is to divide the average yield per hectare 
of a crop on a particular farm by the average yield of the 
crop in the entire region. A percentage thus obtained multi-
plying with 100, gives the index number as shown in column 5 
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of theCTable 9)By consideririR the area devoted to each 
crop as a weight and multiplying this percentage index, 
the products are obtained as shown in column 6 of the 
(jable $), By adding the products and dividing of sum of 
the products by the total cropped area in the district 
(the sum of column 4), the average index obtained is the 
desired crop yield index for the particular district, 
using the cropped area as weight. 
Productivity Patterns in Jammu and Kashmir 
To identify ngriculturnl productivity patterns In 
Jammu and Kashmir, the crop productivity was computed in 
accordance with the methodology discussed earlier for the 
ten districts for the years 1975-76, and for fourteen 
districts for the year 1985-86 respectively to examine the 
changes, if there is any. 
To classify the districts with reference to the 
magnitude of spatial variations, a statistical method for 
regional demarcation was applied to work out to get the 
mean value of agricultural productivity indices. (Table 9) 
helps to demarcate the different productivity regions. 
Uniform class of magnitude of distribution of crop producti-
vity were decided. In order to classify districts Into four 
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c l a s s e s on t h e b a s i s of v a r i a t i o n of d i s t r i c t s around 
t h e mean v a l u e of t h e p r o d u c t i v i t y i n d e x , f o l l o w i n g system 
was adopted to de te rmine t h e r a n g e s of c l a s s , 
TnbTe in 
P r o d u c t i v i t y Rank Index Range 
High Above 130 
Medium 115 - 130 
Low 100 - 115 
Very low Below 100 
This system of r e g i o n a l d e m a r c a t i o n was a p p l i e d t o 
t h e S t a t e on t he b a s i s of p r o d u c t i v i t y i n d i c e s computed 
f o r each d i s t r i c t and w i t h a view to m a i n t a i n an u n i f o r m i t y . 
I n o r d e r t o a s s e s s t h e c rop i n t e n s i t y and p a t t e r n s i n each 
d i s t r i c t du r ing t h e p e r i o d under s t u d y , t h e a r e a under major 
t e n c rops were added i n t o f o u r d i s t i n c t broad c a t e g o r i e s : 
c e r e a l c r o p s , p u l s e c r o p s , o i l s e e d s and c a s h c r o p s , 
( I ) P r o d u c t i v i t y Reg ions , on t h e b a s i s of C e r e a l Crops , 
Cerea l c rops a c q u i r e an i m p o r t a n t p o s i t i o n i n the 
a g r i c u l t u r e of Jamrau and Kashmir w i th 75 .83 p e r c e n t of 
t h e t o t a l cropped a r e a of t h e S t a t e . Among t h e c e r e a l c r o p s , 
r i c e , maize , wheat and b a r l e y a r e t h e i m p o r t a n t c r o p s . Out 
of f o u r , maize being the most dominat ing ceres i l c r o p s which 
covers an area of about 29.08 per cent of the t o t a l cropped 
area of the S t a t e . 
Tabic J J 
Area under d i f f e r en t p roduc t iv i ty ref i ions-cereal c rops , 
1975-76. 
P r o d u c t i v i t y Index Area under percentage Number of 
Rank Range c e r e a l s in d i s t r i c t s 
h e c t a r e s . 
High Above 130 
Medium 115 - 130 
Low 100 - 115 
Very low Below 100 
30,953 
15,476 
182,908 
314,898 
4.55 
22.26 
26.88 
46.29 
1 
2 
2 
5 
Ci) High Productivity Rep;ion 
On the basis of cereal crops high productivity is 
designated to the district of Poonch with the index value 
of more than 130. This district covers an area of about 
30,953 hectares (4.55 per cent) of the total =^ rea under 
cereal crops in the State in 1975-76. Rico, maize and wheat 
are the dominating crops of high productivity region. The 
high productivity of cereal crops in this district is main]y 
due to the high percentage of irrigation and favourable climatic 
condictions. The district belongs to the dark green belt, 
where the average annual rainfall invariably exceeds 1,270 m'ms. 
As a result of sufficient moisture available, the crops do not 
suffer with that of nonavailability of water. A/,ricultural 
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l a n d s are also benef i t t ed with the presence of numerous 
s p r i n g s , the v/aters of which are usual ly used for ir-ri,-jation, 
Most of the rivei'S are pe r enn i a l , tliei-efore, they const i Lute 
an important source of i r r i g a t i o n . 
Ta'^le 12 
Dis t r l c twise ce rea l crops p roduc t iv i ty index, a rea , 
Dercenta^^'e in Jammu and Kashmir 
Name of the 
d i s t r i c t s 
Produc t iv i ty 
Index value of 
ce rea l crops 
Total area of 
cerea l crons 
Percent;ace of 
area under 
ce rea l crops 
in d i s t r i c t s 
Anantnac 
3rinn/';ar 
Baramulla 
Ladakh 
Udhampur 
Jammu 
Kathua 
Doda 
Poonch 
Ra.jouri 
88.25 
9'). 'yj 
119.46 
69.46 
110.15 
113.42 
96,88 
115.37 
154.99 
88.69 
105,302 
63,063 
101,658 
4,727 
54,258 
128,670 
77,460 
49,818 
30,953 
64,746 
15.48 
0 . -7 
14.94 
0.63 
7.97 
18.91 
11.38 
7.32 
4.55 
9.51 
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( i i ) Medium Productivity Region 
Medium productivity regions based on cereal crops 
with the index ranging between 115 and 130, are confined 
to the d i s t r i c t s of Baramulla and Doda. These d i s t r i c t s 
cover 15,476 hectares (22«26 per cent) of t o t a l cropped 
area under the cereal crops. In the medium productivity 
regions, d i s t r i c t Doda l i e s in the outer h i l l region with 
an a l t i tude of 609 m.to 1,219.2 m.above the sea l eve l . In 
t h i s d i s t r i c t cul t ivat ion is scarce and. i s carried on over 
small scattered f i e ld s . The so i l i s having medium range 
of nutr ients l ike nitrogen, phosphates and potash. In 
Baramulla, the crops are very oftenly destroyed by the 
unprecedented floods and the top layers of the so i l are 
washed keeping the so i l with marginal f e r t i l i t y . 
( i i i ) Low Productivity Region 
The low productivity in th i s region characterised 
by the index "value ranging from 100 to 115, includes the 
d i s t r i c t s of Udhampur and Jammu, There are 182,908 hectares 
of land characterised by low productivi ty. Low productivity 
region accounts for 26,88 per cent of the t o t a l cropped area 
of the State (Table 11), The area devoted to cereal crops 
in these d i s t r i c t s recorded as 7.97 and 18.91 per cent 
respect ively. 
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The soils of Jammu district shows a great hetero-
geneity. They are characterised with low proportion of 
nitrogen and medium quantities of phosphorous and potash. 
Jammu region of the state is having a relatively low 
altitude and some parts adjacent to Punjab plain experience 
warm climatic conditions and annual rainfall is generally 
inadequate. A few patches of agricultural fields are 
irrigated by canals. The Udhampur district falls in the 
region of outer hills lying to the south of Pir Panjal 
range of Himalayas which separates it from Kashmir region. 
The district is mountainous in character, therefore, culti-
vation of crops is confined mainly to terraces at the hill 
sides. 
(iv) Very Low Productivity Region 
The productivity of this region is characterised with 
the index value below 100, and spreads over the districts 
of Anantnag, Srinagar, Ladakh, Kathua and Rajouri. All 
these districts have the area under cereal crops as percent-
age of the total area of cereal crops are 15.48, 9.27, 0.63, 
11.38 and 9.5 per cent respectively. 
( 2) Productivity Region3i>based on Pulse crops 
The cultivation of pulse crops is very significant in 
Jammu and Kashmir^in agriculture, in the cultivation of crops 
r/4 
/5 
t h e y c o n s t i t u t e second p l a c e . C u l t i v a t i o n of p u l s e c r o p s 
spi*eads over an a r e a of A8,600 h e c t a r e s ( 5 .41 p e r c e n t ) 
ou t of t he t o t a l cropped a r e a of the S t a t e . But t h e p r o -
d u c t i v i t y v a r i e s i n d i f f e r e n t p a r t s of t h e S t a t e . (Table 13) 
and (Fig . 7 ) , show the v a r i a t i o n s i n p r o d u c t i v i t y of p u l s e 
c r o p s and the s t a t e , as t h e e n t i r e d i s t r i c t s have been 
grouped i n t o h i g h , medium, lov/ and very low p r o d u c t i v i t y . 
Tab le 13 
Area under d i f f e r e n t p r o d u c t i v i t y r e g i o n s - p u l s e crops>75"76. 
P r o d u c t i v i t y Index Range Area under P e r c e n t a g e Number of 
rank Pu l se c rops d i s t r i c t s 
i n h e c t a r e s 
High Above 130 3,900 
Medium 115 - 130 2,000 
Low 100 - 115 700 
Very Low Below 100 ^2,000 
( i ) Hi^h P r o d u c t i v i t y Region 
High p r o d u c t i v i t y i n p u l s e c rops v^ith i n d i c e s above 
1 3 0 , occup ie s 3»900 h e c t a r e s (8 .02 p e r c e n t ) of t h e t o t a l 
a r e a under p u l s e c r o p s , s p r e a d s over t h e d i s t r i c t s of Anantnag, 
Ba ramul l a , Ladakh and Poonch. The p r o d u c t i v i t y index v a l u e 
of t h e s e d i s t r i c t s a r e 1 .85 , 1 .02, 2 .05 and 3 .08 r e s p e c t i v e l y . 
I n t h e ? e d i s t r i c t s t he a rea under p u l s e c r o p s accoun t s f o r 
8 .02 
/4 . I I 
^.ku 
86.41 
4 
1 
: 
4 
76 
1 0 . 2 8 , 3 2 . 9 2 , 18.51 and 24 .69 pe r c e n t r e s p e c t i v e l y . 
Table 14 
D i s t r i c t w l s e p u l s e c rops p r o d u c t i v i t y Index , a r e a , p e r c e n t -
ptsa i n Jammu ^nd Kashmir 
Name of t h e P r o d u c t i v i t y T o t a l a r e a of P e r c e n t a g e of 
d i s t r i c t s Index va lue p u l s e c rops i n a r e a under 
of P u l s e c rops h e c t a r e s . p u l s e c r o p s i n 
d i s t r i c t . 
Anantnag 
S r i n a g a r 
Bararaul la 
Ladakh 
Udhampur 
Jammu 
Kathua 
Doda 
Poonch 
R a j o u r i 
(11) Medium 
176.34 
113.33 
145.07 
142.85 
47.61 
26 .66 
38.72 
22 .38 
169.20 
119.04 
900 
700 
500 
1,000 
5,000 
16,000 
9 ,000 
12,000 
1,500 
2 ,000 
P r o d u c t i v i t y Region 
1.85 
1.44 
1.02 
2 .05 
10 .28 
32 .92 
18.51 
24 .69 
3 .08 
4 .11 
The medium productivity regions occupy 2,000 hectares 
(4.11 per cent) of the total area with the index value rang-
ing between 115 and 130, to cover the district of Rajouri. 
The productivity index value of district Rajouri is 119.04. 
(lii) Low Productivity Region 
The low productivity in pulse crops is characterised 
with the index value of 176.34 between 100 and 115 in the 
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single district of Srinagar. The total area characterised 
with low productivity amounts to 700 hectares (1.44 per 
cent) under pulse crops of the total area of the State. 
(iv) Very Low Productivity Region 
The very low productivity of pulse crops with the 
indices below 100, occupy the largest area of 42,000 hectares 
(86,41 per cent) of the total area of the State, extends, over 
the districts of Udhampur, Jammu, Kathua and Doda, The 
index value of these districts computed are 47.61, 26,86, 
38,73 and 22.38 respectively, 
( 3 ) Productivity Regions, based on oilseeds 
In Jammu and Kashmir, mustard and til are important 
oilseeds occupy third place after cereal crops and pulse 
crops. These two oilseeds cover an area of 37,146 hectares 
(4,35 per cent) of the total cropped area of Jammu and Kashmir 
State. Mustard covers an area of 2.95 per cent and sesamum 
with 1.40 per cent of the total cropped area of the State, 
Table 15 
Area under different productivity regions-Oilseeds, 1975-76. 
Productivity Index Area under Percentage IJumber of 
Rank Range Oilseeds districts 
in hectares 
High 
Medium 
Lov/ 
Very low 
Above 1^0 
115 - 130 
100 - 115 
Below 10(i 
22,5:^9 
2 , / I B 6 
Ni l 
14,131 
57.'^ 5 
6.35 
N i l 
36.09 
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( i) High Productivity Rer,ion 
The areas of oilseeds having high productivity v/ith 
indices of more than 130, spreads over the distr-icts of 
Anantnag and Srinagar (Table 15 ). The soils of these 
districts are alluvial in nature. New alluvium is being 
renewed and enriclied every year by the silt spread over on 
either side of the streams. Tlie necessary amount of irri-
gation is available from the Jhelum, The water is taken 
out through a number of drains from the main river to 
irrigate the fields. The area devoted to oilseeds is 2.51 
per cent of the total cropped area of the State. The per-
centage of total area of oilseeds in the districts are 4^.50 
per cent in Anantnag, and 13.04 per cent in Srinagar in 
1975-76 (Table l6). 
Table 16 
Districtwlse oilseeds productivity index, area, percentage 
in Jammu and Kashmir 
Name of the 
d i s t r i c t s 
Productivity 
Index value 
of Oilseeds 
Total Area of Percentage of 
Oilseeds in area under oi l-
hectares seeds in d i s t -
r i c t . 
Anantnag 
S r i n a g a r 
Baramul la 
Ladakh 
Udhampur 
Jammu 
Kathua 
Doda 
Poonch 
R a j o u r i 
171.98 
193.78 
127.56 
85 .37 
50.50 
56.21 
38 .19 
69 .12 
43.00 
67 .48 
17,423 
5,106 
2 ,486 
43 
2 ,055 
3,598 
5,494 
861 
690 
1,390 
44.50 
13.04 
6.35 
0.10 
5.24 
9.19 
14.03 
2.19 
1.76 
3.55 
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( i i ) Medium Productivity Region 
Next to high, i s the category of medium productivity 
of oilseeds in the d i s t r i c t of Baramulla v\rith the index 
value of 127.56. The area devoted to oilseeds in th i s 
d i s t r i c t i s 2,486 hectares (6.35 per cent) of the t o t a l 
oilseeds area in the State . 
( i l l ) Low and Very Low Pix)ductivity ReKion-3 
Not a single d i s t r i c t i s characterised with low pro-
duct iv i ty . However, a very low productivity region i s 
recognized v;ith the indices below 100, spreading over the 
d i s t r i c t s of Ladakh, Udhampur, Jammu, Kathua, Doda, Poonch 
and Rajouri occupied 14,131 hectares (36.09 per cent) of the 
t o t a l oi l -seeds area of the Sta te . The productivity value 
in these d i s t r i c t s are 85.37, 56.21, 38.19, 69.12, 43.00 
and 67.48 respectively. 
(^ ) Productivity Regions, based on Cash crops 
Potatoes and c h i l l i e s do not occupy very s ignif icant 
pos i t ion in Jammu and Kashmir State because of an in s ign i f i -
cant area of 2,989 hectares (0.32 per cent) of the to t a l 
cropped area of the State, The t o t a l quantum of production 
of these crops i s very low due to cer ta in environmental 
r e s t r i c t i o n s . A sizeable number of d i s t r i c t s less than 
5 per cent of area devoted to these crops. I 'roductlvity 
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i n d i c e s computed f o r the d i s t r i c t s , t h e y can be pu t as 
h a v i n g h i g h , medium, low and ve ry low p i - o d u c t i v i t y . 
Table 17 
A r e a under d i f f e r e n t p r o d u c t i v i t y r e g i o n s - C a s h c r o p s , 
1975-76. 
P r o d u c t i v i t y Index Area under P e r c e n t a g e Number of 
Rank Range cash c r o p s d i s t r i c t s 
i n h e c t a r e s 
High 
Medium 
Low 
Very low 
Above 130 
115 - 130 
100 - 115 
Below 100 
(i) High Productivity Reg; 
1,684 
153 
Nil 
1,152 
Ion: 
56.33 
5.11 
Nil 
38.54 
4 
1 
Nil 
5 
The r e g i o n of h igh p r o d u c t i v i t y wi th t h e index v a l u e 
o f above 130, under cash c rops occupy 1,684 h e c t a r e s 
( 5 6 . 3 3 pe r c e n t ) of tlie t o t a l a r e a of t h e S t a t e , s p r e a d i n g 
o v e r four d i s t r i c t s v i z . , S r i n a g a r , Ladakh, Jammu and 
K a t h u a . The h i g h e s t p r o d u c t i v i t y i s computed t o r t h e Kathua 
d i s t r i c t be ing 252.29 (Tab le 1 8 ) . 
83 
Table 18 
Dlstrictwise Cash crops productivity index, area, percent 
JLn. Jflimn and.K?^qbinlr 
Name of the Productivity Total Area of percentage of 
d i s t r i c t s Index value Cash crops in area under 
of Cash crops hectares Cash crops in 
d i s t r i c t . 
20.44 
36.16 
8.46 
0.50 
3.91 
11.07 
8.59 
5.11 
2.24 
3.47 
(11) Medium Productivity Region 
Besides four d i s t r i c t s having high productivi ty, a 
single d i s t r i c t of Doda i s characterised by the medium 
productivity v/ith an index value of 129, occupy 5.11 per cent 
o f Uio t o t n l cnsl i Cff)p3 t\vc:\ 1 ti Uio LILMLG. 
Anantnag 
S r i n a g a r 
Baramul la 
Ladakh 
Udhampur 
Jammu 
Kathua 
Doda 
Poonch 
R a j o u r i 
50 .58 
139.26 
52.05 
170.64 
47.89 
159.35 
252.29 
129.12 
80 .45 
44 .75 
611 
1,081 
253 
15 
117 
331 
257 
153 
67 
104 
184 
( i i i ) Low and very low P r o d u c t i v i t y Regions 
The a rea w i th very low p r o d u c t i v i t y i n Cash c rops 
occupy 1,152 h e c t a r e s ( 3 8 , 5 ^ pei- c e n t ) of the t o t a l Cash 
c rops a r e a of the S t a t e , wi th t h e I n d i c e s below 100, s p r e a d -
ing over f i v e d i s t r i c t s v i z . , Anantnag, Baramul la , Udhampur, 
Poonch and R a j o u r l . The s p e c i f i c v a l u e s of p r o d u c t i v i t y i n 
t h e s e d i s t r i c t s a r e 5 0 . 5 8 , 5 2 . 0 5 , ^+7.89, 80 .45 and 4A.75 
r e s p e c t i v e l y . . 
Crop p r o d u c t i v i t y r e g i o n s - CompositeYleld I n d e x , 1975-76 
I n o r d e r to unders tand the v a i ' l a t l o n s , which were r e c o g -
n i s ed v/ith i n d i v i d u a l v a l u e s of c rop y i e l d index computed fo r 
c e r e a l c r o p s , p u l s e c rops o i l s e e d s and cash c r o p s , an a t t empt 
has been made by a g g r e g a t i n g t h e I n d i v i d u a l v a l u e s of p r o d u c t i -
v i t y I n d i c e s to g e t a composi te va lue of p r o d u c t i v i t y index 
to g e t composite v a l u e from t h e r e s p e c t i v e c rop y i e l d i n d e x . 
(Table 20J shows the composi te c rop y i e l d i n d i c e s and(Fig . lO) 
i s based e n v i a b l e 19). I t i s e v i d e n t from t h e ( F i g . 10) t h a t 
four d i s t r i c t c a t e g o r i e s of p r o d u c t i v i t y can be r e c o g n i s e d 
as h i g h , medium, lov/ and very low. 
Table 19 
Area under 
P r o d u c t l v l 
Rank 
dj 
t y 
-f f e r e n t p r o d u c 
i n Jammu and 
Yield 
Index 
Area 
v l t y 
( h e d 
t i v l t y r e g i o n s 
Kashmir, 1975-
of p r o d u c t i ] 
Regions i n 
t a r e s ) 
- Compc 
- 7 6 . 
P e r c e n t -
a g e . 
Dsi to 
Numt 
d i n t 
Index 
ler of 
; r i c t s 
High Above 120 
Medium 100 - 120 
Low 80 - 100 
Very low Below 80 
194,186 
235,307 
211,431 
129,650 
25.18 
30.57 
27.42 
16.81 
2 
4 
2 
2 
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( i) Hlfih Productivity Region 
High productivity regions are recognised with an 
index value more than 120, and are confined mainly to the 
districts of Anantnag and Srinagar. High productivity in 
Srlnagar is characterised v;ith the index value of 135.49. 
The share of this category in the total cropped area 
accounted for 25.18 per cent, 
Table 20 
D i s t r i c t w i s e composi te y i e l d i n d e x , a r e a , percentaf^e i n 
Jammu and Kashmir, 1975-76 • 
Name of the 
d istricts 
Composite Yield Index 
of Productivity 
Total Cropped Area 
of district in 
hectares. 
Anantnag 121.78 12^,236 
S r l n a g a r 135.AB 69,950 
Baramul la 111.03 104,897 
Ladakh 117.08 5,305 
Udhampur 64 .03 6 l , 4 l O 
Jammu 88.91 140,599 
Kathua 106.52 92,211 
Doda 83 .99 62,032 
Poonch 111.91 33 ,210 
R a j o u r l 79 .99 68,240 
(11) Medium P r o d u c t i v i t y Re/!,lons 
The medium p r o d u c t i v i t y r e g i o n cover an n rea of 235,703 
h e c t a r e s (30 .57 p e r c e n t ) of t he t o t a l cropped a r e a of S t a t e 
to inc lude the d i s t r i c t s of Baramulla, Ladakh, Poonch and 
Kathua with the indices ranginfi; from 100 to 120, 
( i l i ) Low Produc t iv i ty Regions 
Tlie low pi-o(Juctivl ty ro/iions with the ind icos rang-
ing betv/een 80 and 100, extends over the d i s t r i c t s of Jammu 
and Doda and occuj)ying 211,431 hectai-es (27,A2 per cent) of 
the t o t a l cropped area of the S t a t e , 
( iv) Very Low Product iv i ty Regions 
The very low produc t iv i ty regions having index value 
below 80, spreads over the d i s t r i c t s of Rajouri and Udliampur 
by occupying 129,650 hec ta res ( l6 ,81 per cent) of the t o t a l 
cropped area of tlie S t a t e , 
Thus, i t i s evident f rom ri'nble l ^ t h a t only tivo d i s t -
r i c t s of Anantnag and Sr inagar , have high p r o d u c t i v i t y , four 
d i s t r i c t s are charac te r i sed with medium p roduc t iv i t y (F ig . 
two d i s t r i c t s of Jammu and Doda, have lov; p roduc t i v i t y and 
the remaining two d i s t r i c t s of Rajouri and Udhampur have very 
low p roduc t iv i t y . Out of the t o t a l cropped area of Jammu ScKashmi 
State^only 19^, 186 hec tares (25,18 per cent) has high p ro -
d u c t i v i t y , 235,703 hec tares (50.57 per cent) with medium 
p r o d u c t i v i t y , while the percentages f igure for low and very 
low 211.,431 hec tares (27.42 per cent) and 129,650 
hec ta re s (16.81 per cent) r e s p e c t i v e l y . A l a r g e s t chunk of 
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area (about h3 per cent) of the t o t a l area of tlie .State 
i s under low and very lov/ a g r i c u l t u r a l p roduc t i v i t y and 
these c h a r a c t e r i s t i c s of j:)roductivity may be a t t r i b u t e d 
to a number of n a t u r a l , technologica l and socio-economic 
f a c t o r s operat ing in t h i s region. The areas of lov; and 
very low p roduc t iv i ty are confined mainly in tlie regions 
having the s o i l s made up of d i s i n t i g r a t e d sand-s tones , 
coarse grained red so i l s (Kankar). All these s o i l s where 
the p roduc t iv i ty i s lov/ and very lov; lack of n u t r i e n t s 
needed to crops , Mostly the deficiency of niti 'Ogen. The 
s o i l s are coarse texture so they are l e s s r e t e n t i v e of 
mois ture . The pH value i s very low. Lack of i r r i g a t i o n 
and management f a c i l i t i e s . 
Regional va r i a t i ons of a g r i c u l t u r a l p roduc t iv i t y in 
ten d i s t r i c t s of Jammu and Kashmir in 1975-76 were examined 
on tfie bas i s of p roduc t iv i ty p a t t e r n ce rea l c rops , pulse 
c rops , o i l s eeds and cash crops and area devoted to in the 
respec t ive p roduc t iv i ty r eg ions . In an another a t t e m p t , i t 
has been examined to compute the p roduc t iv i t y on the bas i s 
of compsite y ie ld index by aggregating the c e r e a l c rops , 
pulse c rops , o i l s e e d s , and cash c rops . Various p r o d u c t i v i t y 
regions thus demarcated^highlights the areas cha rac t e r i s ed 
with high, medium,low and very low p roduc t iv i ty i n the S ta t e , 
Moreover, i t v/as also viewed to compute p r o d u c t i v i t y for an 
189 
another point of time to assess the progress made during 
a specific period thereof. In view of the above considera-
tion, a composite yield indices were also computed for the 
year 1985-86, 
Ten important crops grown in Jammu and Kashmir were 
considered which all together accounted for 87.B4 per cent 
of the total cropped area for analysis of agricultural 
productivity according to the methodology as discussed 
earlier Ihese crops were grouped into four different categories 
viz., cereal crops accounting for 77.17 per cent, oilseeds 
with 5.91 per cent, pulse crops with 4.50 per cent and cash • 
crops 0,26 per cent of the total cropped area of the State 
in 1985-86. 
(I) Productivity regions, based on Cereal crops 
An attempt has been made to group all the districts 
of the State into four categories based on productivity 
indices for cereal crops. The distribution of high, medium, 
low and very low category regions (Fig, 11 ), Although 
cereal crops occupy an important position amongst the crops 
considered by covering 77.17 per cent of the total cropped 
area of the State, A majority of districts show medium and 
very low agricultural productivity with respect to cereal 
crops. Rice, maize, wheat and barley are important cereal 
crops. Among them maize is very important as it covers an 
90 
a r e a of 27.36 per cent of t h e t o t a l cropped a r e a of t h e 
S t a t e , 
Table 21 
Area under d i f f e r e n t p r o d u c t i v i t y r e g i o n s - C e r e a l c r o p s , 1983-86 
P r o d u c t i v i t y Index Area under P e r c e n t a g e Number of 
Rank Range c e r e a l c rops d i s t r i c t s . 
i n h e c t a r e s 
High 
Medium 
Low 
Very Low 
(i) High 
Above 130 
115 - 130 
100 - 115 
Below 100 
110,089 
306,232 
22,873 
148,895 
Productivity Region 
14,2/4 
39.63 
26.85 
19.26 
2 
5 
2 
5 
The r e g i o n of h igh c e r e a l c rops p r o d u c t i v i t y makes a 
compact b lock i n t h e w e s t e r n p a r t of t h e S t a t e i n c l u d i n g 
t h e d i s t r i c t s of Poonch and R a j o u r i . The p r o d u c t i v i t y i n d i c e s 
i n t h i s r e g i o n i s above 13O. These d i s t r i c t s c o v e r an a r e a 
of 110,089 h e c t a r e s ( l 4 . 2 4 p e r c e n t ) of t h e t o t a l a r e a under 
c e r e a l c rops i n t h e S t a t e i n 1985-86 . R ice , maize and wheat 
dominate the r e g i o n of h igh p r o d u c t i v i t y . The p r o d u c t i v i t y 
index va lue of these d i s t r i c t s a r e 160.83 and 151.93 r e s p e c t -
i v e l y . High p r o d u c t i v i t y amongst t he se d i s t r i c t s i s mainly 
due to h igh r a i n f a l l , adequa te i r r i g a t i o n f a c i l i t i e s and s o i l 
f e r t i l i t y . The annual r a i n f a l l i n t he se d i s t r i c t s i s more 
t han 250 cm . 
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D i s t r i c t w i s e 
Name of the 
d i s t r i c t s 
Anantnag 
Pulwama 
S r i n a g a r 
Budgam 
Baramul la 
Kupwara 
Leh 
K a r g i l 
Udhampur 
Jaminu 
Kathua 
Doda 
Poonch 
R a j o u r i 
( i i ) riediuin 
Tab] c c IZ 
c e r e a l c rops p r o d u c t i v i t y , index , area , per -
centage i n Jammu 
Product iv i ty 
Index value 
of c e r e a l 
crops . 
123.97 
115.08 
124.70 
87 .14 
^00,10 
5 1 . A8 
83.55 
85.61 
122.71 
112.24 
121.26 
83.95 
160.83 
151.93 
Pr'0(Juc t i v l Ly Hcf.i 
and Kashmir 
Tota l area of 
c e r e a l crops 
i n h e c t a r e s . 
61,998 
41,560 
18,096 
44,711 
62 ,953 
3G,551 
2,591 
1,850 
95,121 
165,920 
89 .457 
61,192 
36,325 
73,764 
on 
P e r c e n t a g e of 
Area under 
c e r e a l c r o p s 
i n d i s t r i c t . 
7 .80 
5 .23 
2 .27 
5.63 
7.92 
4 .85 
0 .32 
0 . ? 3 
11 .97 
po.r 'o 
11.26 
7 .70 
h.^1 
9.28 
The r e g i o n having medium r r o d u c t i v i t y of corGr,l c rops 
wi th thp i n d i c e s ran^ang from 115 to 130, i n c l u d e s th^ d i s t r i c t s 
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of Annnt IP.;-,, r-nlvjain:i, liviiinj\;)r, UdhnmpiU' -uu] KnLhun. All 
these d i s t r i c t s cover rui area of 306,232 hec ta res (39.63 
per cent) of the t o t a l cropped area of the S t a t e , The produc-
t i v i t y values of a l l these d i s t r i c t s are 123.97, 115.On, 
124.70, 122.71 and 121.26 r e s p e c t i v e l y . 
In the medium pixiduc t.i vi ty ]'u/;iori, Lhene di s I; j-ic In 
v iz . , Sr inagar , Anantnag and l-'ulv;ama \jhich l i e to tlie Kashmir 
province may be a t t r i b u t e d to heavy snowfall and cold cl imate 
which des t roy crops but in Udhampur and K^thua d i s t r i c t s in 
Jammu province i s mainly due to s o i l of marginal f e r t i l i t y . 
( i i i ) Low Product iv i ty Region 
The lov/ p roduc t iv i ty region of cei^eal crops range from 
100 to 115, are confined to the d i s t r i c t s of Dnramulla and 
Jammu, The area occupied by low produc t iv i ty under ce rea l 
crops i s 22,873 hectares (26.85 per cent) of the t o t a l area 
of the Sta te under ce rea l c rops . The p roduc t iv i ty values of 
these d i s t r i c t s are 100,70 and 112.24 r e s p e c t i v e l y . The area 
devoted to ce rea l crops by these d i s t r i c t s ranges from 7,92 
to 20.89 per cent r e s p e c t i v e l y . 
( i v ) Very Low Product iv i ty Region 
There are f ive d i s t r i c t s namely^Budgam, Kupwara, Leh, 
Kargi l and Doda which f a l l under t h i s category of region with 
the ind ices below 100, occupy 148,895 hec tares (19.26 per cent) 
of the t o t a l cropped area of the Sta te under c e r e a l c rops . 
The productivity values of these districts are 87.1A, 51.^» 
83.55, 85.61 and 83.95 respectively. 
(2 ) Productivity Regions, based on Oilseeds 
The oilseeds, constitute a great significance in the 
Indian agriculture. Very recently, they have acquired atten-
tion with the static production and subsequent decrease in 
the area that has resulted a fall in per capita availability. 
The important oilseeds grown in different parts of the country 
are groundnut, linseed, sesamum, mustard and rapeseed. Among 
them only mustard and sesamum are the important oilseeds which 
are grown in the State. The area devoted by oilseeds is 60,911 
hectares (5.91 per cent) of the total cropped area of the State 
in 1985-86. 
Table. 23 
Area under different productivity regions -Oilseeds^ 1985-86. 
Productivity Index Area under Percentage Number of 
Rank Range Oilseeds in districts 
hectares 
High 
Medium 
Low 
Very Low 
Above 130 
115 - 130 
100 - 115 
Below 100 
39,956 
1,AA3 
7,601 
11,911 
65 .59 
2 .36 
12 .47 
19.55 
4 
1 
2 
7 
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(1) High Productivity Region 
The region of oilseeds having high productivity with 
the indices more than 130, exhibits four districts viz., 
Anantnag, Pulwama, Srinagar and Budgam, covers 39,956 
hectares (65.59 per cent) of the total oilseeds area of the 
State. All these districts lie on either side of the river 
Jhelum where plenty of irrigation facilities are available 
by its tributaries. The productivity index value of these 
districts are 157.17, 170.30, 160.64 and 170.17 respectively. 
Tabic :_^ 
Districtwise oilseeds productivity, index, area, percentage 
in Jammu and Kashmir 
Name of the 
districts 
Productivity 
Index value 
of Oilseeds 
Total area Percentage of area 
of Oilseeds under Oilseeds in 
in hectares the district. 
Anantnag 
Pulwama 
S r i n a g a r 
Budgam 
Baramul la 
Kupwara 
Leh 
K a r g i l 
Udhampur 
Jammu 
Kathua 
Doda 
Poonch 
157.17 
170.30 
160.64 
170.17 
117.89 
73.52 
72.59 
77.51 
64.90 
77 .59 
110.87 
82.42 
100.83 
18,548 
14,543 
2 ,014 
4,851 
1,443 
166 
63 
9 
3,314 
3,928 
6 ,427 
2,036 
1,174 
30 .45 
23 .87 
3 .30 
7 .96 
2 .36 
0 .27 
0 .10 
0 .01 
5.V4 
6 .44 
10 .55 
3 .34 
1.92 
n X J 
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( i i ) Medium Productivity Repjlon 
The medium productivity region with the Indices rang-
ing from 115 to 130, exhibits only one d i s t r i c t of Baramulla. 
The area devoted to oilseeds by th i s d i s t r i c t is 1,4*^ 3 hectares 
(2.36 per cent) of the to ta l oilseeds area of the State , The 
productivity index value of the d i s t r i c t i s 117.89. 
( H i ) Low Productivity Region 
Next to medium i s the category of low productivity 
region with the indices between 100 and 115, covers 7,501 
hectares (12,47 per cent) of the to t a l oilseeds ai^ea of the 
State,spreading over the d i s t r i c t s of Kathua and Foonch. The 
productivity index values of Kathua and Poonch d i s t r i c t s 
have been calculated as 110,87 and 100.83. 
(iv) Very Low Productivity Region 
The very low productivity region having indices below 
100, extending over seven d i s t r i c t s v i z . , Kupwara, Leh, Kargil, 
Udhampur, Jammu, Doda and Rajourl covers 11,911 hectares 
19.55 per cent) of the to ta l area under oilseeds in the Sta te . 
The dis t r ic twlse oilseed per cent area devoted by these d i s t r i c t s 
as percentage of the to ta l oilseeds area of the State are 0.27, 
0.10, 0,01, 5.44, 6,44, 3.34 and 3,93 per cent respect ively. 
The productivity values of these d i s t r i c t s are 73.52, 72,59, 
77.51, 64,90, 77.59, 82.42 and 47.02 respect ively. 
S8 
( 3 ) P r o d u c t i v i t y Reglons^based on P u l s e ci-ops 
The c u l t i v a t i o n of p u l s e c rops i s very si;',iii Cicant 
i n the s t a t e , i n the c u l t i v a t i o n of c rops as t h e t h i r d 
l a r g e s t a r e a s i s dominated by them. I t covered an a r e a 
of 46,380 h e c t a r e s (A,50 per c e n t ) of the t o t a l cropped 
a r e a of the S t a t e . But the p r o d u c t i v i t y v a r i e s v;ith the 
v a r i a t i o n s i n t e m p e r a t u r e , r a i n f a l l and a l t i t u d e . The 
s t a t e has been demarcated i n t o four d i s t i n c t c a t e g o r i e s of 
p r o d u c t i v i t y ; h i g h , medium, low and very low. The(Table 25) 
shows the index v a l u e computed and ( F i g . 13 ) i s based on 
CTable 26 j . 
Table 25 
Area under d i f f e r e n t p r o d u c t i v i t y r e g i o n - P u l s e c rops ;85- -86 . 
P r o d u c t i v i t y Index Area under Ho. of 
Rank Range p u l s e c rops P e r c e n t a g e d i s t -
i n h e c t a r e s r i o t s . 
High 
Medium 
Low 
Very Low 
( i ) High 
Above 130 
115 - 130 
100 - 115 
Below 100 
P r o d u c t i v i t y Reg: 
43,330 
5,470 
N i l 
36,580 
Lon 
9 .33 
11 .79 
N i l 
78 .87 
3 
2 
N i l 
9 
The c a t e g o r y of h igh p r o d u c t i v i t y wi th t h e p r o d u c t i -
v i t y i n d i c e s range above 130, occupy a very smal l a r e a of 
4 ,330 h e c t a r e s ( 9 .33 pe r cen t of t o t a l a r e a under r u l s e 
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c r o p s of the s t a t e i n 1985-86. Only thi^ee d i s t r i c t s v i z . , 
Budgam, Kupwara and Ra jour i a re t h e r e p r e s e n t a t i v e s of 
h i g h p r o d u c t i v i t y . The a r ea devoted to p u l s e c r o p s by 
t h e s e d i s t r i c t s accounts f o r 4 . 7 , 2 .24 and 2 .35 p e r cen t 
r e s p e c t i v e l y . The p r o d u c t i v i t y v a l u e s of t h e s e d i s t r i c t s 
a r e 149 .47 , 169.44 and 237.13 r e s p e c t i v e l y as shov/n i n 
(Tab l e 26 ) . 
Table 26 
D i s t r i c t - w i s e Pu l se c rops 
Name of 
d i s t r i c t s 
Anantnag 
Pulwama 
S r i n a g a r 
Budgam 
Baramul la 
Kupwara 
Leh 
K a r g i l 
Udharapur 
Jamrau 
Kathua 
Doda 
Poonch 
R a j o u r i 
age i n 
P r o d u c t i v i t y 
Index va lue 
of Pu l se croj: 
118.91 
127.14 
55 .93 
149.47 
42 .42 
169.44 
41.95 
74 .50 
73 .20 
62 .16 
72.85 
9.42 
84 .84 
237.13 
pro d u c t i v i t y i n d e x , a r e a , p e r c e n t -
Jammu and Kashmir 
) S . 
Tota l a r e a 
of Pu l se 
c rops i n 
h e c t a r e s . 
3,160 
2,310 
630 
2,200 
5,540 
1,040 
2f'.0 
630 
4,810 
13,230 
6 ,450 
3,210 
1,800 
1,090 
P e r c e n t a g e of 
a r e a under p u l s e 
c r o p s i n d i s t r i c t s 
6 .81 
4 .98 
1.35 
4 .74 
11 .94 
2 .24 
0 .60 
1.35 
10 .37 
28.52 
13.90 
6.92 
3 .88 
2 .35 
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( i i ) Medium Produc t iv i ty Region 
Medium produc t iv i ty region of pulse crops occupy 
5,470 hec ta res (11•79 per cent) of the t o t a l area under 
pu l se crops in the State with the ind ices ranges between 
115 and 130, extending over two d i s t r i c t s of Anantnag 
and Pulwama. In these d i s t r i c t s the percen^ap;e of ar-ea 
under pulse crops are 6.81 and 4.98 per cent r e s p e c t i v e l y . 
The p roduc t iv i ty values of Anantnag i s 118.91 and of 
Pulwama 127.14. 
( i i i ) Low and Very Low Produc t iv i ty Regions 
The area v/ith very low produc t iv i ty in pulse crops 
occupy 36,580 hec ta res (78.87 per cent) of the t o t a l area 
under pulse crops in the State with the ind ices below 100, 
extending over the d i s t r i c t s of Sr inagar , Baramulla, Leh, 
K a r g i l , Udhampur, Jammu, Kathua, Doda and Poonch. The 
percentage of area under pulse crops in those d i s t r i c t s 
a r e ; 1.35, 11.94, 0 .60, 1.35, 10.37, ?8 .5? , 1'>.90, 6 .92, 
and 3.88 per cent r e s p e c t i v e l y . The p roduc t iv i t y values 
are 55 .93 , 42.42, 41.95, 74.50, 73.20, 62.16, 72 .85 , 91.A2 
and 84.84 respec t ive ly as sao-./n in Table 
( 4 ) Produc t iv i ty Regions, Based on Cash Crops 
In Jammu and Kashmir, Cash crops acquired as fourth 
p o s i t i o n a f te r ce rea l crops,, o i l seeds and pulse c rops . I t 
covered an area of 0.29 per cent of the t o t a l cropped area 
202 
of the S t a t e . The p r o d u c t i o n of t h e s e c rops i s low mainly 
due to env i ronmenta l f a c t o r s . A number of d i s t r i c t s show 
t h e a r e a of l e s s than one p e r c e n t . The i m p o r t a n t Cash 
c r o p s grown i n the S t a t e a re p o t a t o e s and c h i l l i e s . 
P o t a t o e s cover an a rea of 0 .18 pe r cen t whereas c h i l l i e s 
w i t h 0 ,07 pe r cen t of t h e t o t a l cropped a rea of the S t a t e . 
The p r o d u c t i v i t y i n d i c e s computed f o r Cash c rops e x h i b i t 
t h e a r e a s i n the c rops are grown as h i g h , medium, lov/ and 
ve ry low as shown i n ("Table 27)^ 
Table 27 
Area under d i f f e r e n t p r o d u c t i v i t y r e g l o n s r C a s h c r o p s / 1 9 8 5 - 8 6 . 
P r o d u c t i v i t y Index Area under Number of 
Rank Range Cash c r o p s P e r c e n t a g e d i s t r i c t s 
i n 
h e c t a r e s 
High Above 130 
Medium 115 - 130 
Low 110 - 115 
Very Low Below 100 
( i ) High P r o d u c t i v i t y Region 
426 
514 
120 
1,660 
17 .48 
18 .48 
4 .31 
59.71 
4 
2 
1 
7 
The r e g i o n of h igh p r o d u c t i v i t y w i t h the i n d i c e s 
more than 130, i n c l u d e s f o u r dJ r. ti-ic tn v i z . Ku])wnra, K a r g i l , 
Jammu and Doda occupy 426 h e c t a r e s (17 .48 p e r c e n t ) of t he • 
t o t a l cash c rops a r ea i n the S t a t e . The h i g h e s t p r o d u c t i v i t y 
i n d i c a t e d by the index va lue i s 182.93 i n Doda d i s t r i c t . 
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Table 28 
D i s t r i c t - w i s e Cash crops p roduc t iv i ty index, a rea , percentage 
in Jammu and Kashmir 
Name of P roduc t iv i ty Total area of Percentage of area 
d i s t r i c t s Index value Cash crops in under Cash cix^ps in 
of Cash crops h e c t a r e s . d i s t r i c t . 
4.74 
16.43 
18.30 
14.55 
10.99 
2.57 
0.58 
0.36 
4.77 
10.77 
6.06 
1.94 
4. / f1 
3 .45 
( i i ) Medium P r o d u c t i v i t y Region 
Beside four d i s t r i c t s as having h igh p r o d u c t i v i t y , 
t h e r e a re only two d i s t r i c t s S r i n a g a r and Leh iiave medium 
p r o d u c t i v i t y r e g i o n wi th the i n d i c e s r ang ing between 115 and 
130 . The p r o d u c t i v i t y v a l u e s of t h e s e d i s t r i c t s a r e ; 117.44 
and 118.5A r e s p e c t i v e l y . This r e g i o n occupy 514 h e c t a r e s 
( 1 8 . 4 8 per c e n t ) second l a r g e s t s h a r e fol lowed by very low 
Anantnag 
Pulwaraa 
S r i n a g a r 
Budgam 
Baramul l a 
Kupwara 
Leh 
K a r g i l 
Udhampur 
Jammu 
Kathua 
Doda 
Poonch 
Ra jou r i 
65 .94 
50.39 
117.44 
74 .94 
54 .19 
118.64 
45.89 
32.60 
182.93 
109.67 
50 .29 
129 
447 
498 
396 
299 
70 
16 
10 
130 
293 
165 
53 
120 
84 
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p r o d u c t i v i t y region of the t o t a l cash crops area of the 
S t a t e . 
( i l l ) Low Produc t iv i ty Region 
The area v/ith low p roduc t iv i ty in cash crops,occupy 
120 hec ta res (4,31 per cent) of the Lotal cash crops area 
i n the S t a t e , exhib i t only one d i s t r i c t of Poonch. The 
low p roduc t iv i ty i s charac te r i sed with the ind ices ranging 
between 100 and 115. The p roduc t iv i ty value of the d i s t r i c t 
Poonch i s 109.67 (Table 28) . 
( iv ) Very Low Produc t iv i ty Region 
The very low produc t iv i ty of cash crops,occupy 
1,660 hec ta res (59.71 per cent) of the t o t a l cash crops 
area of the S t a t e , spreading over the d i s t r i c t s of Anantnag, 
Pulwama, Budgam, Baramullaj, Udhampur, Katliua and Rajouri 
having the indices ranging 1)G1OW 100. The p roduc t iv i ty 
values of these d i s t r i c t s are 65 ,9^ , 50.39, 74 ,97, 54.19, 
45 .89 , 32.60 and 50.29 r e s p e c t i v e l y . 
Crop Produc t iv i ty Regions - Composite Yield Index, 1985-o6 
Again, in order to find out the reg ional v a r i a t i o n s , 
an attempt has also been made to aggregate the ind iv idua l 
valuer, of -nroduct i v.i i y indirM-ri to /•;pt (-.ompo;-; i i;o vriliK\'-; from 
the respec t ive crop y ie ld in ' J ices . The (Table 2 9 ) h i g h l i g h t s 
the composite crop yield indices pnd (Fig. 15 ) i s based on 
(Table 3 0 ) . I t i s obvious from Fig. 15 that there spread 
206 
a g a i n four d i s t i n c t c a t e g o r i e s of p i - o d u c t i v i t y v a r i a t i o n s 
i , e . > h i g h , medium, lov; and very low have-been d e p i c t e d , 
'I'able 2-J 
Area under di f fcrr^nt p r o d u c t i v i t y ro/'';.i onr. - Coiripor; J l.o judex 
i n Jamjnu and Kashmir? 198!3-86' 
P r o d u c t i v i t y Yie ld Area of p r o - Number of 
Rank Index d u c t i v i t y P e r c e n t a g e d i s t r i c t s 
region 
(hectares) 
High Above 120 129,505 
Medium 100 - 120 495,5^0 
Low 80 - 100 102,499 
Very Low Below 80 175,560 
( i ) High P r o d u c t i v i t y Region 
The a r e a having h igh p r o d u c t i v i t y v/i th i n d i c e s more 
t han 120, ai^e conf ined mainly t o the d i s t r i c t s of Budgam 
and R a j o u r i , cover 129,505 h e c t a r e s (14 .32 p e r c e n t ) of the 
t o t a l cropped land of t h e S t a t e . The composi te y i e l d index 
v a l u e s of the a f o r e s a i d d i s t r i c t s a re 120 .43 and 121,59 
r e s o e c t i v e l v . 
14.52 
54.81 
1 1 o 3 
19 .52 
2 
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1 
3 
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T a b l e jO 
D i s t r i c t - w i s e composi te y i e l d i n d e x , a r e a , 
Jammu aiid Kashmir> 1985-86. 
Name of Composite Yie ld Index 
d i s t r i c t s of P roduc t iv i t y -
p e r c e n t ar-!;e i n 
T o t a l cropped 
a r e a of d i s t -
r i c t i n h e c t . 
Anantnag 116.99 83 ,835 
Pulwama 115.72 58,860 
S r i n a g a r 114.67 21 ,238 
Budgam 120.43 52 ,158 
Baramul] a 76 .8 70 ,235 
Kupwara 118.02 59 ,827 
Leh 79.18 2,950 
K a r g i l 104.96 2 ,499 
Udhampur 76 .67 103,375 
Jammu 108.02 183,371 
Kathua 84 .39 102,499 
Doda 110.18 66,491 
Poonch 114.04 5 9 , 4 l 9 
R a j o u r i 121.59 77 ,343 
Thus, i t i s ev iden t from t h e (Table 29 ) t h a t 
f i f t y per cent a r ea of Jammu and Kaslimir S t a t e i s pos se s sed 
by medium p r o d u c t i v i t y 495,540 h e c t a r e s (54 .81 p e r c e n t ) of 
t h e t o t a l cropped a r e a of the S t a t e . Both low and very low 
p r o d u c t i v i t y r e g i o n s cove r 279,059 h e c t a r e s ( 3 0 . 8 5 r)er c e n t ) 
w h e r e a s , higli p r o d u c t i v i t y r e g i o n occupy only 129,505 h e c t a r e s 
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(1^.32 per cent) of the total cropped area of the State. 
The existence of a large ar-ea, about 85 per cent of the 
total area of the State, under medium, lov/ and very low 
agricultural productivity is mainly due to environmental, 
social and economic factors operating in this region. The 
problem has been lui'tJier pggi-avated by over irKu-easlng 
pressure of population as .Mell as with low literacy rate. 
Beside these factors, agriculture in Jaminu and Kashmir 
suffers from unscientific methods of cultivation, small size 
of holdings, inadequate supply of manures and improved seeds 
and lack of assured irrigation facilities. Even easily 
available cowdung is not used as manure but is used as fuel. 
Snowfall in Jammu and Kashmir also plays its part in reducing 
agricultural productivity by way of its influence in the 
nature of soils. The productivity is high in areas of 
fertile soils associated with an assui^ ed supply of v/ater, 
while in areas v/ith insufficient water supply and with a 
thin layer of marginal soils, the productivity is lov/. 
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CHAPTER VI 
C O N C L U S I O N 
In the Sta te of Jam:nu and Kashmir, a g r i c u l t u r e i s 
a dominatin/- occupation, wlicrc tiio moasuremouL ol ])r-oducti-
v i t y i s of grea t s ign i f i cance . 'With t le gro'jth of popula-
t i o n at the r a t e of 2.30 per cent per an un (1981 consus) , 
the measurement of a g r i c u l t u r a l p roduc t iv i t y v i l l not only 
be helpful in exh ib i t ing regional d i f fe rences but to b r ing 
out the fac to r s responsible for the v a r i a t i o n s . I t i s 
a l so imperative to suggest the methods, by which product ion 
and p roduc t iv i ty can be increased . Popula t ion , a v a i l a b i l i t y 
of food an(? agricu] turnl problemn of Jammu ond Knsiii'iii ai'O 
i n t e r - r e l a t e d and are associa ted v,'ith a number of f ac to r s 
l i k e , the a v a i l a b i l i t y of impi oved v a r i e t i e s of seeds , use 
of f e r t i l i z e r s , technological gap in a g r i c u l t u r e , tenancy, 
lack of proper f a c i l i i i o s of i r r i g a t i o n , research and exten-
sion s e r v i c e s , lack of c a p i t a l needed for var ious purposes 
so as to improve the inputs /ou tput r a t i o . Thus the vai-'ia-
t ions in the l eve l s of p roduc t iv i ty have r e su l t ed in inade-
quacy of food supp l i e s . 
Tlie extent of vnr-i at i OH.T ruid J nibalriiitM:^ PT-O v;.idp in 
Jammu and Pvashmir. I t i s backv/ard comparatJvely to the 
Punjab p l a in s altJiough i t i s i n t e r l i nked v/ith i t . E;:peri-
ments are ca r r i ed out r ecen t ly in d i f fe ren t areas of S ta te 
r evea l s that p roduc t iv i ty can s u b s t a n t i a l l y be increased 
by minimizing th technologica l a,id associated gaps in 
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a g r i c u l t u r e . 
In t h i s v;otk the fii'sL r n r t i s devoted to evaluate 
general environmental cond i t ions . ',/lth the study of 
c l ima t i c c h a r a c t e r i s t i c s , one th ing i s c l e a r , that i n 
Jainmu and Kashmir, the temperature condi t ions are e:>rtreme. 
So i l i s of poor f e } ' t l l i t y , cliai'ac Lf>r'l.'^ cd by t i c def ic iency 
of n i t rogen . These fac to r s respons ib le for lev/ p r o d u c t i v i t y 
i n Jammu and Kashmir S t a t e . 
Further , an attempt i s made to examine the extent of 
a r ea , and l e v e l s of product iv i ty consider ing ten ma.jor 
crops grouped into ce rea l c rops , pulse c rops , o i l s e e d s 
and cash c rops . 
The regional p a t t e r n s of a g r i c u l t u r a l p roduc t i v i t y 
were examined by computing crop y ie ld index as i n i t i a t e d 
by "Yang" for the year 1975-76 and 1985-86 r e s p e c t i v e l y . 
The l a rges t area occupied by cerea l cronSjamong them maize 
was a dominating crop. Out of th.e t o t a l cu l t i va t ed area 
under ce rea l crops , maize occuniod 45 per cent in 1975-76 
and 50 per cent in 1985-86. The c u l t i v " t i o n of pulse crops 
v;as also important in Jam;.'U and Kashmir as they occupied an 
area ranges from 30 to 60 per cent out of \,'hich gram 
occupied 50- per cent in most ol the d i s t r i c t s in 19n5-n6. 
The present study i s r e s t r i c t e d in tbe sense, tl^^t 
ti-jc s t a t i s t i c " . l in'<'or!i.? t ious '..'Oi'O coll'.^cted from of-r,ici-l 
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sources . Host 01 the inloi 'mations needed in the form oi 
se l ec ted va r i ab l e s i/ere mea^^re. 
Nev/ technolo;,'y based on research and e>:tonsion 
s e r v i c e s , c r e d i t s , land reforms measures and otiier incen-
t i v e s are also very e s s e n t i a l for revolu t ion ized a g r i c u l t u r e . 
The futur'e of ap;ricultur'e in Jammu and Kashmir Sta'je, iiov/evcr, 
depends on the a b i l i t y to su s t a in tlie r evo lu t ion \ ; i th r e a l -
i s t i c planning and the development of inf ras Lructuj:'e, i'he 
possess immense p o t e n t i a l i t i e s •*:o^ ' the a c r i c u l t u r n l deve-
lopment. 
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